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Market and technological developments have a strong influence on developments in the financial 
sector. Because of this, banks are facing uncertain and complex times. Many organizations believe 
that Enterprise Architecture (EA) is able to provide guidance. However, in a world where complexity 
is increasing, it is necessary to evaluate whether current EA practices (EAPs), which act as tools, are 
able to cope with arising EA challenges (EACs). This research focuses on the development of an 
assessment instrument on the basis of which EA effectiveness can be measured in the context of nine 
EACs. Based on the Design Science Research Methodology, the EACs have been operationalized and 
incorporated in the dimensions: internal monitoring, external monitoring, communication & 
understanding, and partnership. The development of the assessment instrument has been completed 
in a qualitative case study in which the instrument has been applied and evaluated throughout semi-
structured interviews among two EA stakeholder groups within a large international bank. These steps 
provided insight into the extent to which current EAPs are able to cope with EACs whereby a 
competence gap has also been discovered between business and IT. 
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The world has changed a lot since the founding of the first bank in 1472. As the degree of complexity 
and uncertainty is increasing rapidly, banks are looking for guidance. Many organizations are 
convinced that EA can provide this guidance and lead them through these difficult and complex times. 
However, just like the financial landscape, EA has evolved over the years. The EA discipline has grown 
from a method for managing information systems (IS) and associated business elements to a variety 
of EAPs which help organizations in their business and IT alignment activities. Although many see EA 
as a means to deal with complexity and uncertainty, not much is known about the extent to which EA 
Practices (EAPs) will address arising EA challenges (EACs). Increasing attention is being paid to how EA 
should redefine itself to remain relevant in a rapidly changing world. However, limited research has 
been conducted into whether a long-term commitment to EAPs actually contributes to EA 
effectiveness (EAE) in the context of new arising EACs. In order to determine this, an assessment 
instrument is developed in this study which gives substance to the following main question: 
 
To what extent do current enterprise architecture practices contribute to enterprise architecture 
effectiveness in the context of enterprise architecture challenges? 
 
The EACs are characterized by their complex nature and challenge the current EAPs in different ways. 
EAPs will have to face new realities, an increasing degree of complexity, uncertainty and will also have 
to evolve in order to stay relevant. An overview of the 10 EACs that are central in this study can be 
found in Table 1. 
 
Table 1: Enterprise Architecture Challenges 
 
Enterprise Architecture Challenges (EACs)  
EAC.1  Utilizing data outside and within their boundaries 
EAC.2 Effective Knowledge Management  
EAC.3 Organizational adaptability and innovation 
EAC.4 Designing responsible processes and organizations  
EAC.5 Dealing with greater cultural and generational diversity among workers 
EAC.6 Dealing with challenges related to ownership, responsibility, roles, and power 
EAC.7 24/7 accessibility through virtual channels 
EAC.8 Navigating the terrain of turbulent markets, complexity and uncertainty 
EAC.9 Making effective use of new resources 
EAC.10 Organizational agility 
 
Since there is no existing instrument for measuring EAE in the context of EACs, an assessment 
instrument has been developed on the basis of the Design Science Research Methodology (DSRM). 
The Enterprise Architecture Effectiveness Measurement Model (EAEMM) is used as a basis in the 
development process because of its clear and predefined structure. Through a structured process, the 
requirements, properties and indicators were defined. This process led to the selection of five EAEMM 
dimensions and 42 statements in which nine EACs have been incorporated. The EAEMM dimensions: 
internal monitoring, external monitoring, communication & understanding, partnership and readiness 
for change have been adjusted in such a way that they are able to measure the nine EACs and provide 
insight into the extent in which current organizational EAPs lead to EAE.  
The development of the assessment instrument was not exclusively based on theoretical insights. 
There has also been empirical research in which improvements were made by means of a document 
analysis and expert interviews. During this evaluation process various improvements were identified 
using the multidisciplinary insights of a solution architect.  
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Finally, the assessment instrument was demonstrated. By means of a case study, seven semi-
structured interviews were held with EA stakeholders from both business and IT. The results have 
been processed quantitatively and qualitatively as a result of which a considerable depth has been 
achieved which resulted in the identification of a competence gap. The results of the assessment 
instrument provided the following interesting findings: 
• The EAPs largely enable the organization to deal with the EACs. The current EAPs facilitate the 
most in EAC.4: “designing responsible processes and organizations” and EAC.7: “24/7 
accessibility through virtual channels”. A clear strategy, the presence of flexible processes and 
systems, and a customer-oriented focus are mainly determining factors in this. 
• In contrast, current EAPs are mostly challenged by EAC.2: “effective Knowledge Management” 
and EAC.1: “utilizing data outside and within their boundaries”. This is mainly because there 
is no clear KM strategy present resulting in the absence of a KM culture. 
• A competence gap has been found between business and IT which shows that communication 
between departments is of great importance to be able to cope with EACs. 
 
As a recommendation, the organization should critically evaluate their process of how they utilize their 
data and work towards a method whereby data sets are not only viewed and understood individually 
(isolated), but also integrated and combined across other data sets in order to produce useful 
information that can be used to gain a competitive advantage. Adopting a Knowledge Management 
(KM) strategy will help the organization in knowledge retention and the dissemination of knowledge 
across departments. Finally, the organization should take a good look at the way in which different EA 
stakeholders communicate with each other. Communication is the determining factor when it comes 
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The world has changed a lot since the founding of the first bank in 1472. Market and technological 
developments have had a strong influence on the design of the financial sector. In the coming years 
this will only increase further, especially technological innovation will have a strong impact (De 
Nederlandsche Bank, 2016). This development will lead to new opportunities and risks for existing and 
emerging market players. The competition arising from technological innovation makes it more 
difficult for established market parties to continue to offer financial services profitably. Banks and 
insurers are aware of the potential impact of these developments. Because of this, these parties are 
reviewing their business models and strategies in order to stay relevant in dynamic and complex 
market (De Nederlandsche Bank, 2016).  
Since organizations are facing uncertain times and ever-increasing levels of complexity there is a need 
for guidance. Many believe that Enterprise Architecture (EA) can guide organizations through these 
difficult and complex times (Gong and Janssen, 2019; Lapalme et al., 2016). Like the financial 
landscape, EA has evolved over the years. The EA discipline has grown from a method for managing 
information systems (IS) and associated business elements to a variety of Enterprise Architecture 
Practices (EAPs) which help organizations in their business and IT alignment activities (Gampfer, 
Jürgens, Müller, and Buchkremer, 2018).  
This research focuses on providing insight into EA effectiveness (EAE) in the context of a rapidly 
changing world where new challenges arise and in which organizations constantly need to adapt. 
Based on existing theoretical insights, it will be determined what the EA discipline entails, which EA 
challenges (EACs) are emerging and what EAE means and how it can be measured. Based on this 
knowledge, an assessment tool is developed which can be applied empirically to determine whether 
current EAPs lead to EAE in the context of arising EACs. The results of the assessment tool can be used 
for two purposes. In an empirical setting it is possible to evaluate whether the current organizational 
strategy regarding EAPs gives substance to the development and maintenance of an effective EA. In 
addition, the scientific aspect of the EA discipline is given substance because there is insufficient 
knowledge about the extent to which current EAPs lead to EA effectiveness in the context of EACs. 
This chapter focuses on a brief exploration of EA and EACs, the motivation and relevance, the problem 
statement followed by the terms of reference and finally the main lines of approach. 
1.2. Exploration of the topic 
EA provides organizations with the tools needed to implement changes in a structured manner with 
the aim of business and IT alignment. EA is described by Jonkers et al. (2006) as: “a coherent whole of 
principles, methods and models that are used in the design and realisation of the enterprise’s 
organisational structure, business processes, information systems, and infrastructure”. EA is thus seen 
by organizations as a means to change and adapt in an effective and controlled manner. The need for 
change is driven by both internal and external factors whereby alignment is sought between the 
organizational strategy and these factors. Since the world is changing rapidly, the degree of 
uncertainty and complexity is increasing significantly. The nature of EACs can therefore also be linked 
to these developments. Lapalme et al. (2016) is convinced that EACs, which arise from an increasing 
degree of uncertainty and complexity, should be addressed by EA. Although more and more attention 
is being paid to EACs in scientific studies, the impact of EACs on EAE has not been researched 
sufficiently (Hinkelmann et al., 2016; Lapalme et al., 2016).  
1.3. Motivation & relevance  
This research focuses on providing insight into EAE in the context of a rapidly changing world where 
new challenges arise and in which organizations constantly need to adapt. That is why it was decided 
to develop an assessment instrument that provides insight into the impact of EACs on EAE. This 
approach contributes to existing knowledge in various ways: 
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• Limited attention has been paid to EACs that will occur now and in the future. The research of 
Lapalme et al. (2016) focuses on the future of EA and the associated EACs. However, there has 
been no empirical research on how these EACs affect EAE. Additionally, Lapalme et al. (2016) 
indicate that there is little evidence about the effectiveness of traditional EAPs. Lapalme et al. 
(2016) states the following about this matter: “Many technologies (methods, tools and techniques) 
have been developed over the years to guide the practice of EA. However, there is little evidence 
that these technologies have proven to be effective”. For this reason, it is interesting to investigate 
to what extent current EAPs are leading to EAE in the context of EACs.  
• Hinkelmann et al. (2016) acknowledges the EACs and indicates that EAPs will have to evolve to 
stay relevant. The research by Hinkelmann et al. (2016) therefore proposes a complex modelling 
paradigm that should give direction to this evolution. Due to the complexity of this paradigm, 
commercial tools are not immediately available that can be applied by EA practitioners. In addition 
to providing insight into EAE in the context of EACs, the proposed assessment tool will also provide 
insight into the direction in which EAPs must evolve to remain relevant within the financial sector.  
In summary, the assessment instrument can determine to what extent EAPs result in EAE and what 
measures can be taken to ensure EAE in the context of EACs. In addition, insight can also be obtained 
on which aspects EAPs need to evolve in order to be able to cope with the EACs. 
1.4. Problem statement 
The financial sector is changing drastically because of technological innovations (De Nederlandsche 
Bank, 2016). Although this trend leads to new opportunities, there is also an increasing degree of 
complexity and uncertainty. Due to these developments, the average company lifespan has fallen 
from 60 years in 1960 to 25 years in 2015 (Anthony, Viguerie, & Waldeck, 2016; Satell, 2014). 
Organizations will have to adapt to be able to cope with a rapidly changing world. EA can offer the 
outcome in this transition where EAPs guide organizations in their business and IT alignment activities, 
with the aim of an effective EA that can give substance to predefined business goals. However, in a 
world where the degree of complexity and uncertainty is increasing, it is necessary to evaluate 
whether the EAPs, which act as tools, are able to cope with current and new arising EACs. For this 
reason, it is important to look at EAE in the context of EACs. After all, to what extent does a long-term 
commitment to EAPs contribute to EAE?  
1.5. Terms of reference 
Organizations, especially the financial sector, are forced to change due to an increasing degree of 
digitization (De Nederlandsche Bank, 2016). For this reason, it is important to work on an effective EA 
that can withstand internal and external challenges. Organizations are dependent on EAPs that have 
been developed over the years and aim to support organizations in achieving their business goals (Van 
Der Raadt, Bonnet, Schouten, & Van Vliet, 2010). The extent to which EAPs support organizations in 
achieving their business goals determines the degree of EAE (Steenbergen, 2011). This research 
focuses on providing insight into EAE in the context of EACs. The purpose of this is to determine to 
what extent current EAPs contribute to EAE in the context of EACs. The following main research 
question has been formulated for the design of the research: 
 
To what extent do current enterprise architecture practices contribute to enterprise architecture 
effectiveness in the context of enterprise architecture challenges? 
 
Based on the main research question the following sub-questions have been formulated: 
 
Theoretical research questions 
A. What are the different visions on EA? 
B. What are EA challenges? 
C. What is effectiveness in the context of EA and how can it be made transparent? 
D. How can an assessment instrument measure EA effectiveness in the context of EA challenges? 
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Empirical research questions 
E. How can the assessment instrument be improved based on empirical research? 
F. To what extent is the assessment instrument considered as useful when applied in practice? 
G. What added value does the assessment instrument offer the organization when applied? 
 
These questions will not only guide the development process of the assessment instrument, but also 
the demonstration phase in which the assessment instrument is applied among EA stakeholders. 
Based on the results, it can be determined whether the current EAPs are contributing to EAE in the 
context of EACs. 
1.6. Main lines of approach 
The main lines of approach have been drawn up on the basis of the Design Science Research 
Methodology (DSRM) as described by Wieringa (2014) and Ken Peffers, Tuure Tuunanen, Marcus A. 
Rothenberger, and Samir Chatterjee (2007). The choice for the DSRM was made because this method 
provides guidelines that are specifically drawn up for studies that take place in the information system 
focus area. The sub-questions within this research have been formulated in such a way that they tie 
in with the DSRM, see Table 1.  
 
Table 1: Overview of DSRM process steps according to Ken Peffers et al. (2007) and associated sub-questions 
 
Process step DSRM  Explanation of the process step Associated sub-
question/Chapter 
1. Identify problem & motivate Formulate and motivate the problem Chapter 1 
2. Define objectives of a solution Determine the requirements and potential solution A, B, and C  
3. Design & development Design and develop the artifact D and E 
4. Demonstration Demonstrate the artifact in a real-life case F 
5. Evaluation Determine the added value of the artifact G 
6. Communication Publish the results -* 
 
* The publication of the results cannot be linked to a specific sub-question or chapter, this process step can be 
seen as a standard step in scientific research. 
 
The advantage of DSRM is that it focuses on artefacts, such as methods and techniques within a certain 
context with the aim of investigating performance. This approach fits in almost seamlessly with this 
research in which the relationship between EAPs and EAE in the context of EACs is studied. The main 
lines of approach are shown schematically in Figure 1. The overview also includes the corresponding 






Figure 1: Main lines of approach according to Ken Peffers et al. (2007) 
 
Steps one and two will be carried out on the basis of literature research and will form the theoretical 
foundation for the design and development phase. Based on this knowledge, an assessment 
instrument will be developed in step three. The development of the assessment instrument does not 
only take place on the basis of theoretical insights, expert interviews will also be held to further 
improve the assessment instrument. For this reason, step three consists of both theoretical and 
empirical research as shown in Figure 1. The remaining steps will be carried out on the basis of 
empirical research, whereby in step four the assessment instrument will be demonstrated to two EA 
stakeholder groups. The results are presented in this step and the usefulness of the assessment tool 
is determined. In step five, an evaluation will take place to determine the added value of the 
instrument, and finally in step six the research will be published. The structure of the research is thus 
as follows: 
• Chapter 2 focuses on obtaining relevant scientific literature, answering the theoretical sub-
questions, creating the theoretical foundation and the development of the assessment 
instrument based on theoretical insights. 
• Chapter 3 describes how the empirical research will be conducted in which the DSRM plays a 
central role. 
• Chapter 4 describes which improvements have been adopted based on expert interviews. 
• In chapter 5 the assessment instrument is demonstrated to two EA stakeholder groups and 
the results obtained are presented so that the usability can be determined. 
• Chapter 6 describes the added value of the assessment instrument when applied. 




2. Theoretical framework 
 
This chapter describes the theoretical framework. First, the research approach and the associated 
literature search strategy are described in section 2.1. Subsequently, the results of literature search 
strategy are presented in Appendix A followed by the answers to the four theoretical sub-questions in 
section 2.1.1, 2.1.2,  2.1.3, and 2.1.4. Finally, the objective of the follow-up research is described in 
section 2.2. 
2.1. Research approach 
To establish a qualitative theoretical framework, it is necessary to conduct a critical literature review 
(Saunders, Lewis, & Thornhill, 2016, p. 70) . A critical literature review should provide clear arguments, 
conclusions and evaluated claims about what the published literature indicates about the research 
questions (Wallace & Wray, 2013). In order to be able to carry out the literature review process in a 
structured manner, it has been decided to carry out the literature review process according to the 
guidelines of Saunders et al. (2016, p. 73). Figure 2 shows the literature review process that has been 




Figure 2: The literature review process based on Saunders et al. (2016, p. 73) 
 
A brief explanation will follow of the literature review process, in which reference will be made to the 
six steps shown in Figure 2. The principles of Bell & Waters (2014, pp. 85-86) were used to define the 
parameters (1) of the research. These parameters focus on eliminating irrelevant literature and consist 
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out of the following points: language, publication period, discipline, literature type, review, availability 
of publication, search term title, search term text and the number of citations. The work of key authors 
has been studied to define appropriate search terms (2). This approach has led to the identification of 
relevant search terms that can be used in the search for relevant literature (Saunders et al., 2016, p. 
91). The search for literature can be conducted (3) through different approaches such as, online 
databases, books, and journal articles. Based on the search terms that have been generated and the 
search itself, it becomes possible to obtain the literature (4). After the literature has been obtained, 
an evaluation (5) has taken place based on relevancy, value and sufficiency (Saunders et al., 2016). 
Finally, it is possible to record (6) the literature for the purpose of answering the theoretical sub-
questions. It is important to note that changes can be made during the literature review process that 
can contribute to obtaining better literature and thus better answers to the theoretical sub-questions. 
This may include adjusting the parameters or the search terms because previously obtained articles 
have led to better insights that can be used in the literature review process.  Based on the principles 
of Saunders et al. (2016, p. 90), the literature review proces has been translated  into a literature 




Figure 3: Literature search strategy based on Saunders et al. (2016, p. 90) 
 
The following choices have been made concerning the literature search strategy: 
1. Online databases and search engines: The Online University Library of the Open University has 
been selected as the primary search engine. The advantages of the Online University Library compared 
to general search engines is that there are more options available for search terms, phrases and 
parameters compared to general search engines. General search engines are on the other hand great 
for finding general information, but in some cases the academic rescources are not accessible due to 
paywalls. The Online University Library of the Open University providess easy access to a selection of 
academic rescources, all of which that are verified and accessible to use. It is important to note that 
during the execution of the literature search strategy it was decided to also include Google Scholar as 
a secondary search engine. This approach has been chosen because it has been determined that the 
reach of The Online University Library or the Open University is limited and that valuable articles were 
therefore not featured. 
2. Parameters: the parameters of Bell & Waters (2014, pp. 85-86) in combination with the available 
parameter options in the search engines have formed the basis for determining which parameters 
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have beenn used during the implementation phase. Based on this, the following parameters have 
been determinded:  
 
- Language:    English* 
- Publication period:   >2015 
- Discipline:    If applicable (for example “architecture”)* 
- Literature type:   Journal article* 
- Review:    Peer reviewed* 
- Availability of publication:  Open Access* 
- Search term title:   <See point 3, search terms and phrases> 
- Search term text:   <See point 3, search terms and phrases> 
- Number of citations:   10 or more** 
 
  *    This parameter can only be applied within the Open University library due to limited search options in Google Scholar. 
**   This parameter only applies to Google Scholar. 
 
Google Scholar articles may only be included if they have been cited 10 times or more. Unfortunately, 
Google Scholar does not offer an automatic option to include this parameter, for this reason the search 
results have been returned to a manageable level where the number of citations per article have been 
reviewed. 
 
3. Search terms and phrases: the process of Saunders et al. (2016, p. 92) has been used to generate 
search terms and phrases. Table 2 shows an overview of the selected search terms. Please not that 
sub-question D is not included in this overview since since this question is answered based on the 
results of sub-questions A to C. 
 
Table 2: Overview of search terms per theretical sub-question 
 
Theoretical sub-question Description 
A Definition enterprise architecture 
B Challenges enterprise architecture 
C Effectiveness enterprise architecture 
 
4. Evaluation criteria: the process of Saunders et al. (2016, pp. 104-106) has been used to evaluate 
the scientific articles. This process focuses on three evaluation criteria, namely: 
• Relevance: the relevance of the literature found is determined by the formulated research 
questions. Relevance is hereby expressed to what extent the article contributes to answering the 
research questions. 
• Value: the quality of the article is central here, with the focus being placed on robustness and the 
quality of the arguments and arguments contained in the article. 
• Sufficiency: here it is decisive whether you have read enough literature from key researches that 
have been acknowledged by other researchers within the field. The key here is whether you have 
taken sufficient action to be sufficiently informed about the subject. 
 
In order to be able to assess the articles found in a structured way, it was decided to use the checklist 
of Saunders et al. (2016, p. 105). The checklist is shown in Table 3. 
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Table 3: Assessment checklist according to Saunders et al., (2016) 
 
Relevance Value  
Has the article been recently published (> 5 years)? Is the article peer reviewed? 
Is it likely that the article has been superseded? Are there any biases in the article? 
Does the research tie in with the set research 
goals? 
Does the article sufficiently show that there is precision? 
  
Is the item likely to be excluded by our relevance 
criteria? 
Is there a clear description of the methodological 
choices?  
Are the references in the article useful for our 
research? 
Does the article provide guidance for future research? 
  
Does the article take a clear position in confirming 
or invalidating arguments?   
 
Note. Reprinted from “Research Methods for Business Students”, by Saunders, M., Lewis, P., & Thornhill, A., (2016), p. 105, 
Harlow, UK: Pearson. 
 
During the review of the articles, attention also has been paid to the used literature. By applying the 
snowball method, valuable literature has been obtained. After the first four steps were completed, 
the articles were assessed, resulting in a critical literature overview which formed the basis for 
answering the theoretical sub-questions A, B and C. Figure 5 shows which choices have been made for 
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2.1.1. What are the different visions on enterprise architecture? 
The literature shows that there are several views on EA (Gong & Janssen, 2019; Jallow, Demian, 
Anumba, & Baldwin, 2017). EA is described by Jonkers et al. (2006) as: “A coherent whole of principles, 
methods and models that are used in the design and realisation of the enterprise’s organisational 
structure, business processes, information systems, and infrastructure”. Foorthuis, van Steenbergen, 
Brinkkemper, and Bruls (2016) describe EA more from a process-based angle and define EA as: “A set 
of high-level views and norms that guide the coherent design and implementation of processes, 
organizational structures, information provision and technology within an organization”. Many of 
these definitions complement each other and often focus on similar topics such as business and IT 
alignment. It is interesting to see how these different visions came about. Previous research has shown 
that organizational and applicational aspects play a key role in the development of these different 
kind of perspectives on EA (Ross, Weill, & Robertson, 2006). Because the development of EA took 
place across several domains such as the military, company, government, and manufacturing domain, 
this has led to various visions regarding EA. After all, every domain has specific needs which are formed 
by organizational and applicational aspects. Several EA Frameworks (EAFs) are based on EAFs that 
have found their nature in other domains. These developments have been visualised by Gong and 




Note. Reprinted from “The value of and myths about enterprise architecture”, by Gong, Y., & Janssen, M., 2019, Journal of 
Information Management, 46, p. 3. 
 
Figure 6: EA framework developments from 1987 to 2017 according to Gong & Janssen (2019) 
 
In practice, EA knowledge is often applied through EAFs which offer systematic guidance for the 
desired strategic and operational goals of an organization (Schekkerman, 2003). The EAFs are used to 
achieve organizational short and long-term goals. EAFs facilitate a set of practices, concepts, 
assumptions and values which help the organization to structure, design and maintain the desired EA 
(Budiman, Prahasto, & Kusumawardhani, 2018). Because the development of the various EAFs took 
place largely independently of each other, it is no coincidence that different views on EA have been 
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established. This is plausible as there are distinctive types of needs per domain. The term architecture 
in the context of TOGAF is based on the ISO/IEC/IEEE 42010: 2011 standard which describes 
architecture as "the fundamental concepts or properties of a system in its environment embodied in 
its elements, relationships, and in the principles of its design and evolution" (The Open Group, 2018). 
In addition to the ISO/IEC/IEEE 42010: 2011 standard, TOGAF defines a second meaning to the term 
“architecture”: “the structure of components, their inter-relationships, and the principles and 
guidelines governing their design and evolution over time" (The Open Group, 2018). The two 
definitions are similar, but there is a difference. Namely, TOGAF considers an enterprise as a system 
where a balance is sought between the promotion of concepts, standards and commonly accepted 
terminologies that are known to the TOGAF community. The goal of TOGAF is to establish an effective 
EA through their architecture development method which focusses on business-, data-, application- 
and technology architecture layers (The Open Group, 2018). 
 
Answer to sub-question A: 
Because the development of different EA frameworks took place largely independently of each other, 
it is no coincidence that different views on EA have been established. The reason for this is the wide 
variety of sectors where EA is applied, such as the military, companies, governments and 
manufacturing environments. These views complement each other and often discuss the same EA 
topics such as methods, models, standards which result in EAPs for their respective domain. EAPs aim 
for business and IT alignment to arrive at an effective EA that contributes to the realization of strategic 
business goals. 
 
2.1.2. Wat are enterprise architecture challenges? 
Implementing EA correctly to achieve alignment between business and IT is a challenge (Giachetti, 
2016; Olsen, 2017). For this reason, topics such as; Enterprise Architecture Management (EAM), EA 
adoption and EA Frameworks (EAFs) have been examined frequently in recent years (Haki, Legner, & 
Ahlemann, 2012). Rouhani, Mahrin, Nikpay, and Nikfard (2013) have looked at the implementation of 
EA, in which five well-known EAFs (EAP, TOGAF, DODAF, Gartner & FEA) have been compared to see 
how they facilitate Enterprise Architecture Implementation Methodologies (EAIM). Nikpay, Ahmad, 
Rouhani, Mahrin, and Shamshirband (2017) describe EAIM as: “A set of methods and practices for 
developing, managing, and maintaining an EA implementation project”. The evaluation framework 
used in their research represents the results based on three important aspects of each EAIM, which 
have been acknowledged by Lagerström, Franke, Johnson, and Ullberg (2009), namely; concepts, 

















Note. Reprinted from “A comparison enterprise architecture implementation methodologies”, by Rouhani, B. D., Mahrin, M. 
N., Nikpay, F., & Nikfard, 2013, International Conference on Informatics and Creative Multimedia, P.5. 
 
The components "complexity" and "dynamics" score low across the board, none of the EAFs facilitate 
in these challenges. Recent studies have shown that there is a need for addressing and exploring EA 
challenges (Hinkelmann et al., 2016; Lapalme et al., 2016). Hinkelmann et al. (2016) has investigated 
how alignment between business and IT can be achieved in a rapidly changing environment. A new 
paradigm has been proposed that focuses on developing an approach where continuous adaption of 
the agile enterprise plays a central role. Lapalme et al. (2016) on the other hand, looked at EA 
challenges (EACs) that organizations are experiencing in the field of EA. Figure 7 shows the ten 
identified EACs and the three overarching EA Grand Challenges (EAGCs).  
When taking a closer look at the ten EACs, it is particularly noticeable that the EACs have a strong 
focus on external trends in the field of data, Knowledge Management (KM), adaptability, innovation, 
sustainability, responsibility, and complexity. These external challenges are then translated into 
internal challenges that organizations face. The challenge here lies mainly in organizational 
adaptability. To what extent does the organization recognize these developments and is the 
organization able to respond adequately? The ten EACs are summarized into three EAGCs so that it is 
clear what current EAPs must address in order to deal with EACs. Here again, the external and internal 
nature of the EACs is emphasized, indicating that organizations should not only use their current EAPs 





Figure 7: EA Grand Challenges according to Lapalme et al. (2016) 
 
To get a better understanding of the three EAGCs, an in-depth analysis of the ten EACs has been 
carried out and can be consulted in Appendix B. This overview focuses not only on what the EACs 
entail, but also on how organizations should deal with these challenges. 
As indicated, the ten EACs form the basis for three overarching EAGCs which Lapalme et al. (2016) 
believe will impact organizations and need to be addressed by EA: 
 
EAGC.1   Designing organizations that are resistant to the increasing degree of 
“uncertainty” and “complexity” 
Within the EA discipline, no consensus has been reached on the exact definition of the term 
"complexity" (Schneider, Zec, & Matthes, 2014). For this reason it is important to consider how the 
term complexity is interpreted in the context of EA. Lapalme et al. (2016) describes the term 
complexity as: “coping with situations that are either very difficult or utterly impossible to 
comprehend in their entirety”. When this term is translated into an organizational setting, this 
results in scenarios in which the organization cannot fully oversee complex situations, resulting in 
uncertainty. Lapalme et al. (2016) argue that employee empowerment leads to adaptation 
capacity within the organization. Through employee empowerment, an organization coordinates 
its decision-making capabilities effectively. The effectiveness arises because employees, who have 
the highest level of awareness, are given the opportunity to act and to use their knowledge and 
expertise. Staber & Sydow (2002) confirm these claims and indicate that adaptation capacity is the 
way to face the challenges of complexity and uncertainty. 
 
EAGC.2  Designing organizations that are aware of “the new reality”  
The need for organizations to become aware of “the new reality” is clearly reflected in the changing 
lifespan of organizations. The Standard & Poor’s 500 shows that the average company lifespan has 
fallen from 60 years in 1960 to 25 years in 2015 (Anthony et al., 2016; Satell, 2014). Technical 
innovations play a major role in the realization of this trend (Lapalme et al., 2016). This last 
statement is based on statistics from Moore's law which predict that the processing power of 
20 
 
computers will increase significantly and that organizations will have to adapt to this in order to 
lead an existence (Moore, 1965, 1975). Other studies acknowledge this trend (Theis & Wong 2017; 
Waldrop, 2016). Additionally, when designing organizations, the three bottom lines must be 
considered; people, profit and profit with the aim of sustainability regarding social and ecological 
matters that occur in the organization and the supply chain of which it forms a part (Lapalme et 
al., 2016). 
 
EAGC.3  Evolving EA Practices (EAPs)  
Traditionally, EAPs were primarily focussing on aligning business & IT activities in order to achieve 
and support organizational strategies. This tradition has strongly been influenced by developments 
that took place in the field of computer science and engineering in which practices such as closed 
system thinking, reductionism, determinism and positivism have been promoted and therefore 
also adopted by organizations (Lapalme et al., 2016). Here the question can be asked, to what 
extent are these practices still effective in a rapidly changing world? Lapalme et al. (2016) 
therefore proposes to look at the adequacy of traditional practices, while also looking at 
alternatives assumptions such as indeterminism, constructivism, open system thinking and holism.  
 
Answer to sub-question B: 
Increasing attention is being paid to how EA must redefine itself to remain relevant in a fast-changing 
world. The degree of complexity and uncertainty is increasing and organizations are looking for ways 
to deal with these challenges. Many believe that EA can guide organizations through complex and 
uncertain times. However, the EA discipline also needs to evolve in order to be able to cope with these 
challenges. Ten EACs which are summarized in three EAGCs have been identified that will challenge 
organizations now and in the future. It is therefore important that the current EAPs give substance to 
the following EAGCs: 
EAGC.1  Designing organizations that are resistant to the increasing degree of “uncertainty” 
and “complexity”; 
EAGC.2  Designing organizations that are aware of “the new reality”; 
EAGC.3  Evolving EA Practices. 
  
2.1.3. What is effectiveness in the context of enterprise architecture and how can it be made 
transparent? 
Several publications (Foorthuis et al., 2016; Ross et al., 2006; Tamm, Seddon, Shanks, & Reynolds, 
2011) have shown that EA Practices (EAPs) can provide various benefits such as reduction of costs, 
complexity and risks, while working on business and IT alignment. The execution of EAPs determines 
hereby the extent to which EA effectiveness (EAE) is achieved (Foorthuis et al., 2016). Realizing an 
effective EA is challenging because EAPs, which are often based on architectural thinking, cannot be 
directly linked to business goals (Lankhorst, 2013; Steenbergen, 2011). This therefore results in a 
situation where EAPs are implemented but the desired or potentially undesired effects occur at a later 
stage. For this reason, it is important to look at EAE and what is meant by this term. Research shows 
that there are different definitions of the term effectiveness in the context of EA. Steenbergen (2011) 
describes the term effectiveness in the context of EA as: “the degree to which the EA practice produces 
the desired results". Van Der Raadt, Bonnet, Schouten, and Van Vliet (2010) define the same term as: 
“effectiveness is determined by degree in which the outputs of architects help the organization attain 
its collective goals”. Effectiveness in the context of EA is therefore about the extent to which the 
organizational EAPs, and the results that follow, contribute to organizational business goals. To be 
able to track developments regarding EAE, methods have been developed that make it possible to 
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measure EAE. Given the context of this study, two methods will be discussed that could potentially be 
used to determine the impact of the previously described EACs on EAE.  
 
Architecture Effectiveness Model (AEM) 
Steenbergen (2011) proposes the Architecture Effectiveness Model (AEM) as an instrument to 
measure EAE. Through cause-effect relationships, it is made clear to what extent architectural results 
are contributing to organizational business goals. Figure 8 shows the AEM in which the results of 
Enterprise Architecture Practices (EAPs) are demonstrated by means of rectangles, the cause-effect 
relationship is hereby demonstrated by arrows. The architectural results, organizational performance, 
and business goals have been left empty in Figure 8, as these differ per organization. Architectural 
results include different EA standards, frameworks and projects that apply within the organization. 
When looking at organizational performance, the model focuses on internal processes and how these 
perform under the architectural results. Finally, the model focuses on the business goals that the 
organization has. This includes matters, which are expressed by means of key performance indicators 
(KPIs), such as customer service, employee satisfaction and the exchange of information within the 
organization. By studying and evaluating the relationship between the intended architectural results 




Note. Reprinted from “Maturity and Effectiveness of Enterprise Architecture”, by Steenbergen, M., 2013, Utrecht University, 
P.28. 
 
Figure 8: Architecture Effectiveness Model according to Steenbergen, (2011) 
 
Within the research of Steenbergen (2011), the AEM was applied within three organizations, including 
a financial institution. Effectiveness in the context of EA is determined by the extent to which EAPs 
contribute to business goals. This visual representation of the AEM clearly shows the cause-effect 
relationships in which an assessment can take place based on actual results. Based on this assessment 
it is possible to determine to what extent EAPs contribute to business goals and thus EAE. 
Enterprise Architecture Effectiveness Measurement Model (EAEMM) 
The EAEMM of Van Der Raadt et al. (2010) also focuses on providing insight into EAE. The EAEMM has 
a simple structure compared to the AEM where it has been decided, based on literature research, that 
agility and alignment are generally the two main business goals. In contrast to the AEM, the EAEMM 
therefore works with predefined business goals. The business goals therefore do not have to be 
22 
 
mapped in the model. Figure 9 shows that these business goals and the corresponding 11 EA 




Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 
M., Schouten, S., & Van Vliet, H., 2010, Journal of Systems and Software, 83(10), P.1962. 
 
Figure 9: Enterprise Architecture Effectiveness Measurement Model according to Van Der Raadt et al., (2010) 
 
Although the EAEMM differs visually from the AEM, there are still similarities. For example, the 
EAEMM starts with predefined business goals at which EAE is determined based on measurable units.  
Since these measurable units are established based on EAPs, an opportunity has been created to 
investigate the relationship between the two. The AEM, on the other hand, can be seen as a blank 
canvas in which the model has to be built from left to right and the starting point are EAPs which result 
in organizational performance, whereupon it must be examined to what extent these measurable 
units contribute to the organizational objectives. Both models investigate the same, but with different 
starting points, for example, the AEM starts with EAPs and the EAEMM with predefined business goals 
with the aim of investigating the relationship between the two. The research by Van Der Raadt et al. 
(2010), as shown in Table 5, also focuses on providing insight to EA stakeholders. The advantage of 
this is that there is a clear overview showing which roles are responsible for which area of attention. 
















Table 5: EA Stakeholders according to Van Der Raadt et al. (2010) 
 
 
Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 
M., Schouten, S., & Van Vliet, H., 2010, Journal of Systems and Software, 83(10), P.1956. 
 
In addition, the description of the two dimensions agility and alignment is also considered. This 
overview can be consulted in Table 6 and Table 7. 
 




Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 

















Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 
M., Schouten, S., & Van Vliet, H., 2010, Journal of Systems and Software, 83(10), P.1963. 
 
Finally, Appendix C and D contain an overview in which measurable indicators, which give substance 
to the EAEMM dimensions described in Table 4 and Table 5, can be found that offer indicators for 
determining organizational performance and thus the effectiveness of EAPs. 
 
Answer to sub-question C: 
Effectiveness in the context of EA can be defined as the extent to which EAPs, and the results involved, 
contribute to organizational business goals. There are various methods for measuring EAE such as the 
AEM and EAEMM. The EAEMM has been selected as a method for measuring EAE because it offers a 
clear predefined and modular structure that can be used within this research. Although both models 
(AEM and EAEMM) look at the relationship between EA and the contribution to business goals, the 
EAEMM is preferred because of its clear scope and predefined business goals that are in line with the 
EACs described in section 2.1.2. The similarity between the predefined business goals (agility and 
alignment), which act as two main dimensions, and the EACs is that external changes must be 
addressed and handled internally through EA, in which agility and alignment play an important role. 
The EAEMM is a suitable instrument in this context because it focuses precisely on these two main 
dimensions. 
 
2.1.4. How can an assessment instrument measure EA effectiveness in the context of EA 
challenges?  
As described in section 2.1.3, the degree of EAE is measured based on the extent to which EAPs, and 
the results involved, contribute to organizational business goals. Various instruments are available to 
measure EAE. However, these models have been drawn up to give substance to several predefined 
indicators that do not fit seamlessly with the EACs in this research. For this reason, it has been decided 
to adjust the EAEMM in such a way that it gives substance to measuring EAE in the context of the 
EACs.  
Incorporating the EACs into the EAEMM is a challenging task. For this reason, it was decided to 
structure this process based on the Design Science Research Methodology (DSRM) approach as 
described by Wieringa (2014). The full development of the assessment instrument is described in 
Appendix E.  
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The development of the assessment instrument consists out of three steps. First, the requirements 
have been determined for measuring the EACs, where the translation into properties, indicators and 
unit of measurements took place as shown in Figure 10. It is important to mention that the 10 EACs 




Figure 10: The development process of the assessment instrument 
 
Threats that have a negative influence on construct validity have been considered during the 
translation of the EACs into requirements, properties, and indicators. For this, the requirements 
described by Wieringa (2014) have been adhered to, an overview of these requirements and 
associated threats is shown in Table 8. 
Table 8: Construct validity requirements and threats according to Wieringa (2014) 
 
Requirements Threats 
Are the constructs defined explicitly so that 
researchers can classify and count all and only the 
instances of the concept? 
Inadequate definition: there is no definition that 
allows researchers to clearly classify and count all 
and only the instances of the concept 
Can instances be classified unambiguously? Construct confounding: an instance that satisfies 
the concept and satisfies other concepts too 
Do indicators of constructs capture the intended 
meaning of the constructs? 
Mono-operation bias: the indicators defined for a 
concept do not fully capture the concept 
Does the method of measurement of an indicator 
avoid bias? 
Mono-method bias: the indicators defined for a 
concept are all measured or applied in the same way 
 
Note. Reprinted from “Design science methodology: For information systems and software engineering”, by Wieringa, R. J., 
(2014), p. 88, Heidelberg, DE: Springer. 
 
These threats are handled in the following way:  
Inadequate definition: indicators are formulated in such a way that they provide clear criteria for 
counting and classification purposes. This approach also facilitates step two where the indicators are 
matched to the dimensions of the Enterprise Architecture Effectiveness Measurement Model (EAEM). 
This makes it clear whether a certain dimension measures what it is supposed to measure in the 
context of this research. The presence of an indicator is determined based on three measurement 




Table 8: Measurement indicators 
 
Measurement indicator Description 
Effort to learn How does the EA stakeholder assess the learning ability of 
the organization? 
Effort to use How does the EA stakeholder assess the use of the 
relevant indicator within the organization 
Presence of resources Presence of policies, standards, strategy, documentation, 
systems, technologies, organizational structures, and 
procedures. 
 
Construct confounding: requirements are formulated in such a way that they give substance to a 
specific EA dimension and not to several. The advantage of this is that the requirement, and thus the 
associated indicator, addresses a specific EA dimension, enabling generalizability within that specific 
dimension. 
Mono-operation bias: the risk of mono-operation bias is mitigated by operationalizing non-directly 
measurable constructs by means of multiple indicators. 
Mono-method bias: the assessment instrument has three possible measurement indicators that can 
be divided into two flows, namely the assessment of a stakeholder, the effort and the presence of 
policies, standards, strategies, documentation, systems, technologies, organizational structures and 
procedures. This approach mitigates the risk of mono-method bias because indicators are measured 
in different ways. 
 
The requirements are matched to the dimensions of the EAEMM. The advantage of this is that, 
through an iterative process, the indicators drawn up in step 1 (determining requirements, properties 
and indicators) could be improved based on the indicators already present in the EAEMM. This 
matching process was performed in two steps. First, it was determined what a certain dimension 
within EAEMM entails. During this process Table 4 and Table 5 from section 2.1.3 were used. By looking 
at the description of the dimension and the contributing output of the EA function, it was possible to 
link the requirements to their respective dimension. Subsequently, it was possible to make 
improvements to the EAC-indicators by comparing these indicators with the EAEMM indicators related 
to the matched dimension. During the elaboration of this step, it emerged that measuring EAC 10: 
"organizational agility" will be difficult. This is because “organizational agility” within the EAEMM is 
measured based on four additional dimensions. This would make it necessary to include 15 additional 
EAEMM indicators in the final assessment instrument, which should then be translated into 
approximately 45 statements. This would greatly increase the number of statements within the 
assessment instrument, which would make the assessment instrument far too broad. For this reason, 
it was decided not to include EAC 10: "organizational agility" in the assessment instrument so that a 
clear and feasible scope could be maintained. Finally, in the elaboration of step two, an overview has 
been included that clearly describes why a certain requirement is matched to a certain dimension. 
This process has led to the selection of five dimensions to be included in the assessment instrument, 
namely: “internal monitoring”, “external monitoring”, “communication & understanding”, 
“partnership” and “readiness for change”. 
In the last step, the statements have been determined that will be included in the assessment 
instrument. Unfortunately, the EAEMM statements used in the research of Van Der Raadt et al. (2010) 
were not available. Because of this, the established indicators were translated into statements 
considering the unit of measurements. This process has led to 42 statements which are 





Answer to sub-question D: 
Through a structured process, five EAEMM dimensions and 42 statements have been selected in which 
nine EACs have been incorporated, see Figure 11. The EAEMM dimensions: “internal monitoring”, 
“external monitoring”, “communication & understanding”, “partnership”, and “readiness for change” 
have been adjusted in such a way that they give substance for measuring the nine EACs and provide 
insight into the extent in which current organizational EA practices lead to EAE. Due to the complexity 
in measuring EAC 10: "organizational agility", it was decided not to include this EAC in the assessment 
instrument. This makes it possible to apply a scope to the other nine dimensions, whereby the 
feasibility of this research remains intact. The complete design process including a substantiation can 




Figure 11: Framework for measuring EA effectiveness in the context of EA Challenges 
 
2.2. Objective of the follow-up research 
The literature study has shown that the EA discipline has a complex history with different visions. 
These visions have led to various EAPs that have been applied within organizations over the years with 
the aim of business and IT alignment. At the same time, the world has become considerably more 
complex and uncertain, the EACs illustrate this matter. Partly due to these developments, the average 
company lifespan has fallen from 60 years in 1960 to 25 years in 2015 (Anthony et al., 2016; Satell, 
2014). For this reason, it is important to look at EACs. The literature study has shown that increasing 
attention is being paid to EACs. It has been established that there is a need to provide insight into the 
relationship between EACs and EAE. To what extent has a long-standing commitment to EAPs 
contributed to a resilient EA that can withstand the EACs?  
Based on the literature study, ten EACs are formulated which will have an impact on the EA discipline 
and thus EA effectiveness. It has been established that there are various instruments available for 
measuring EA effectiveness. However, these models have been drawn up to give substance to several 
predefined indicators that do not fit seamlessly with the EACs in this research. For this reason, it has 
been decided to adjust the EAEMM in such a way that it gives substance to measuring EAE in the 
context of the EACs. Through a structured process, five EAEMM dimensions and 42 statements have 
been selected in which nine EACs have been incorporated. The EAEMM dimensions: “internal 
monitoring”, “external monitoring”, “communication & understanding”, “partnership” and “readiness 
for change” have been adjusted in such a way that they give substance for measuring the nine EACs 
and provide insight into the extent in which current organizational EAPs lead to EAE. By means of 
expert interviews, the developed assessment instrument will be further improved in order to arrive at 
a final assessment instrument. This final assessment instrument will be demonstrated to EA 
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stakeholders so that the usability and added value of the assessment instrument can be determined. 
Based on the results, it will be possible to evaluate whether current EAPs will ensure EAE in the context 

















































This chapter describes how the empirical research will be carried out, giving substance to the Design 
Science Research Methodology (DSRM) and the corresponding process steps.  
3.1. Conceptual design 
The first objective is to obtain empirical information that will be used to improve and finalise the 
assessment instrument developed in section 2.1.4. An appropriate context will also have to be found 
in which the assessment instrument can be demonstrated and evaluated. Interviews with EA 
stakeholders will be a decisive factor during this process.  
The choice for the DSRM, as described by Wieringa (2014) and Peffers, Tuunanen, Rothenberger, and 
Chatterjee (2007), was made because this method provides guidelines that are specifically drawn up 
for studies that take place in the information system focus area. The advantage of this method, in 
contrast to methods used for studies within management sciences (Saunders et al., 2016), is that it 
focuses on artefacts instead of predicting or explaining behaviour. Because artefacts are used, such as 
methods and techniques, within a certain context, it is possible to examine the performance of these 
artefacts. To arrive at an assessment instrument, it is necessary that the following empirical questions 
are answered: 
 
E. How can the assessment instrument be improved based on empirical research? 
F. To what extent is the assessment instrument considered as useful when applied in practice? 
G. What added value does the assessment instrument offer the organization when applied? 
 
The DSRM, which serves as a guide within this study, is shown in Figure 12, the first two steps have 
already been implemented in chapter 1 and chapter 2. The development of the assessment instrument 
is continued in step 3. Based on a document analysis and an expert interview, improvements will be 
made to the assessment instrument. In step 4, the assessment instrument is applied, demonstrating 
the usability of the final assessment instrument. Step 5 focuses on an evaluation of the results that 





Figure 12: Main lines of approach according to Ken Peffers et al., (2007) 
Hevner, March, Park, and Ram (2004) state that: “The design-science paradigm seeks to extend the 
boundaries of human and organizational capabilities by creating new and innovative artifacts”. This 
means that this is an exploratory study. Since the aim is to make organizations aware of EACs and their 
potential impact on EAE, an interpretative research philosophy is used within this research. Saunders 
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et al. (2016) describes the purpose of interpretivism as a way to: “create new, richer understandings 
and interpretations of social worlds and contexts”. This therefore involves gaining insight into social 
worlds and context, within this research this concerns the topics; EAPs, EAE and the EACs that occur 
in a certain dynamic. The assessment instrument therefore focuses on providing clarity in this 
dynamic, based on how the reality is perceived by EA stakeholders  (Wieringa, 2014). 
It was decided to collect information based on qualitative research. The reason for this is because it 
concerns an exploratory study that focuses on interpretivism, which is in line with what Saunders et 
al. (2016) advise in this setting. 
Based on a case study, the phenomenon "EA effectiveness" will be investigated in the context of 
“EACs”. According to Saunders et al. (2016), a case study fits in best within an exploratory study that 
focusses on interpretivism since it concerns an "in-depth inquiry into a topic or phenomenon within its 
real-life setting". However, according to Saunders et al. (2016) there are also disadvantages to a case 
study, the results can be generalized to a limited extent, resulting in a negative impact on external 
validity. The reason why a case study is still chosen is because this method can provide information at 
a detailed level, the disadvantage of this is that it is a labour-intensive process (Saunders et al., 2016). 
In order to get a grip on this labour-intensive process, it was decided to have the data collection take 
place on the basis of a cross-sectional case study, which makes it possible to investigate a part of the 
organization instead of the entire organization (Saunders et al., 2016). 
3.2. Technical design 
As described in section 3.1, a qualitative cross-sectional case study based on DSRM has been chosen. 
It has been decided to conduct the research within the Loan Servicing department of a large 
international bank. This department experiences the impact of EACs like no other as loan servicing is 
one of the bank's core activities. This department was found to be particularly suitable due to the 
presence of pre-existing challenges, legacy related issues, complexity and the need for change due to 
financial drivers. By applying a clear scope and not considering the entire organization or different 
departments, the limited time that can be spent on this research is also considered. 
3.2.1. Data analysis 
Although the DSRM provides a clear structure (design, demonstrate and evaluate), it does not exactly 
describe how the data for these steps should be obtained. That is why this process is structured on 
the basis of three steps: 
1. The first step focuses on answering sub-question E, where the assessment instrument is improved 
based on empirical insights. In terms of content, this means that a document analysis is carried 
out and expert interviews are conducted. 
2. The second step focuses on answering sub-question F, in which the assessment instrument is 
applied through semi-structured interviews among EA stakeholders and the usability is examined 
by means of qualitative and quantitative methods.  
3. The last step focuses on answering sub-question G in which the final assessment instrument is 
evaluated and the added value is determined. 
In summary, this means that within this case study information will be obtained based on a document 
analysis, the assessment instrument, and the interviews which are going to be conducted throughout 
this research.  
3.2.2. Stakeholder analysis 
The stakeholder analysis is an crucial step in this research as important information can be collected 
from the so-called EA stakeholders. Wieringa (2014) indicates the following about stakeholders within 
the context of DSRM: “Stakeholders are the source of goals and constraints of the project, which are 
in turn the source for requirements in the treatment, and so it is important to identify relevant 
stakeholders”. EA stakeholders are defined by Van Der Raadt et al. (2010) as follows: “EA stakeholders 
are individual or grouped representatives of the organization who are affected by EA products, either 
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by providing input to EA decision making or having to conform to the EA products”. In the research by 
Van Der Raadt et al. (2010), a stakeholder analysis has been carried out regarding the subject of 
measuring EAE indicating also which EA stakeholders can be approached during this process. A 
visualisation of the different kind of stakeholders, indicated by their respective domains, can be found 




Figure 13: EA Engagement model according to Van Der Raadt et al., (2010) 
 
When the engagement model is applied within the case study department, it is possible to find out 
where exactly the department is positioned from a business perspective. The Services department 
consists of scrum development teams composed of product owners, process managers, business 
analysts, and (lead) developers. In addition, there are also solution architects for the Services 
department. Despite the title, this position focuses more on the business side and bringing business 
and architecture together. On the IT side, there are business architects responsible for the EA under 
which development teams work. These have also a business scope but focus more on EA related 
topics. Using the engagement model, it can be determined which EA stakeholders are involved in this 
research, the results are presented in Table 10. 
 
Table 10: Selected EA stakeholders 
 
Stakeholders development team (business) Stakeholders architecture (IT) 
Solution architect Lead business architect 
Product owner Business architect 
Process manager  
Pre-ready business analyst  
Ready business analyst  
 
Since developers are less involved in project preparation activities, it was decided not to include these 
EA stakeholders in this case study.  The reason for this is that especially leading roles are taken into 
account in this case study, since it is precisely this group that has more to do with EA complexity, 
legacy issues and uncertainty. From an architectural perspective, the lead business architect and a 
business architect will be involved. These roles also focus on creating business value, but from an 
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architecture perspective. The relationship between these two groups can be seen as follows. Business 
architects are mainly responsible for the EA and the effectivity it represents. Development teams on 
the other hand have to deal with this predefined EA whereby substance must also be given to strategic 
business goals and creating business value. It is precisely for this reason that it is interesting to 
compare these two groups and to see whether the current EAPs, which are under the responsibility 
of business architects, result in an effective EA that meets the needs of development teams so that 
business value can be established. When the ratio between the two groups (business versus IT) is 
compared, the impression can be given that there is an imbalance (five versus two). However, a limited 
number of business architect is assigned to each department. The ratio between architects and 
development teams, in absolute numbers, is realistically reflected in this research as only one business 
architect and one lead business architect are set up for this department. 
3.2.3. Document analysis 
Documents made available by the organization will be used to improve the assessment instrument. 
The obtained documents have a dual purpose, namely the gathering of information to be able to 
improve the assessment instrument and to be able to apply triangulation in interviews. However, the 
document analysis method also has disadvantages, such that not all documents are accessible due to, 
for example, sensitive information, the quality of the documents varies widely and may contain 
incorrect information (Saunders et al., 2016). Within this research, therefore, these restrictions have 
to be taken into account. 
3.2.4. Interviews 
Semi-structured interviews will be used to answer sub-question E, F, and G. One of the benefits of 
semi-structured interviews is that EA stakeholders are more likely to participate in an interview, as 
opposed to filling in a questionnaire (Saunders et al., 2016). In addition, discussions can also be held 
with the participant on the basis of which more in-depth information can be obtained. Disadvantages 
of a semi-structured interview include that there is a chance that the opinion of the interviewer, 
consciously or unconsciously, may influence the answers to the questions (Saunders et al., 2016). 
Summarized, the interviews within this study have two goals, namely: 
1. Identifying improvements that can be implemented in the assessment instrument. 
2. Applying the assessment instrument in the demonstration step so that the usability and added 
value can be determined. 
3.3. Data analysis 
After the assessment instrument has been used in semi-structured interviews, the results will be 
analysed. This analysis will be based on the Thematic Analysis method as described by Saunders et al. 
(2016). This method focuses on becoming familiar with the obtained data by; coding the data, 
searching for themes and relationships, refining themes and finally an evaluation (Saunders et al., 
2016). These five steps are implemented as follows: 
1. Transcripts will be drawn up based on the interviews so that the obtained data is recorded. 
Because the interview will be transcribed, this will result in a labour-intensive process. However, 
this process helps in becoming familiar with the obtained data. 
2. The prepared transcripts will be coded. 
3. The codes will be linked to themes that have emerged through the results. 
4. An analysis is then made of the overarching themes that have been identified. 
5. Finally, conclusions are drawn based on the analysis. 
In addition to the qualitative method, there will also be a quantitative analysis based on the coded 
themes. The following additional steps will be carried out: 
1. Based on the coding process, overarching themes have been identified, these results will be 
visually mapped. 
2. The reliability of the statements will be tested based on Cronbach’s Alpha. 
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3.4. Validity, reliability, and ethical aspects 
This section focuses on the topics of validity, reliability, and ethical aspects. 
Validity: validity refers to the generalizability of the results, validity is described by Saunders et al. 
(2016) as: “The appropriateness of the measures used, accuracy, accuracy of the analysis of the results 
and generalizability of the findings”. In order to meet the validity requirements, which are defined by 
Saunders et al. (2016, p. 202), the following measures are taken: 
1. In order to actually measure EAE in the context of EACs, it is important that the assessment 
instrument is based on already proven methods for measuring EA to ensure validity. For example, 
the EAEMM of Van Der Raadt et al. (2010) is mentioned in various studies as an effective means 
of measuring EAE (Alaeddini, Asgari, Gharibi, & Rashidi Rad, 2017; Nikpay et al., 2017). Also the 
EACs described by Lapalme et al. (2016) come from a peer-reviewed article. In addition, to prevent 
tunnel vision, the article by Lapalme et al. (2016) is not leading in the determination of the EACs, 
as other articles are also considered in order to obtain more depth and to view the EACs from 
different perspectives.  
2. By making use of the Design Science Research Methodology (DSRM) approach as described by 
Wieringa (2014), it is not only possible to build the assessment instrument in a structured way, it 
is also possible to take into account construct validity requirements and threats such as an 
inadequate definition, construct confounding, mono-operation bias, and mono-method. bias. This 
leads to clear and transparent measurement indicators and statements that give substance to 
construct validity aspects. 
3. By using clear measurement indicators (effort to use, effort to learn, and presence of resources) 
it is possible to formulate clear statements that give substance to face validity aspects. In the 
context of transparency, the full development and matching process is described in Appendix E. 
In addition, through an iterative process, the EAEMM is used to further strengthen the assessment 
instrument resulting in statements that are based on an already existing and proven instrument. 
4. For the analysis of the results, methods will be used that are widely accepted in scientific studies. 
Results will be triangulated to ensure that the interpreted information actually also represents 
what it should represent in the context of this research (Saunders et al., 2016). Therefore, it is also 
decided that, after each interview, a moment is taken to evaluate the results of the assessment 
instrument together and to check whether matters have been properly intercepted by both 
participants. 
5. Given the fact that this is a case study, the results can be generalized to a limited extent. This has 
to do with the fact that the research focuses on answering research questions within a specific 
complex environment. However, the research does give substance to unexplored EA issues such 
as, to what extent do EAPs lead to EA effectiveness in the context or emerging EACs (Lapalme et 
al., 2016). Finally, it is important to point out that, given the time aspect, no statements are made 
about the generalizability of the results. This research is about supplementing science and not 
forming new paradigms. 
 
Reliability: reliability has to do with the extent to which the research can be replicated, whereby the 
same results are achieved, it is therefore about the degree of consistency within the research 
(Saunders et al., 2016). The challenge with qualitative research is the multi-interpretability of the 
information obtained (Doorewaard, Kil, & Ven, 2019). For this reason, 4 measures are being taken to 
limit the negative effects of multi-interpretability: 
1. Four eyes principle: this principle is applied within the research during interviews. For example, 
the four-eye principle will be particularly relevant in the further development of the assessment 
instrument where important decisions will be made together with EA stakeholders and not 
individually. This ensures that the instrument can be used effectively within the case organization. 
2. Feedback to respondents: findings from interviews will be briefly summarized per topic so that it 
can be verified whether the answers have been properly interrogated. 
34 
 
3. Expert advice: important conclusions and decisions are made with key EA stakeholders who are 
aware of developments in the organization and the EA field. 
4. Restrictive reporting: within this research, reports will be reserved in a conservative manner, 
since only based on qualitative research no statements can be made within the scientific domain 
as there is insufficient evidence for this. 
All findings within this study are recorded in such a way that, if the study were to be repeated under 
the same circumstances, the same results would be achieved. This is expressed in, among other things, 
the recording of; interviews, documents and articles that have been used for the purpose of this 
research. These steps are taken to work on the reliability aspect as transparently as possible. 
 
Ethical aspects: according to Saunders et al. (2016, p. 249), ethical issues can occur in different stages 
of the research. Ethical aspects can occur within this research when EA stakeholders are consciously 
or unknowingly forced to participate in the research. For this reason, the checklist of Saunders et al. 
(2016, p. 251) is maintained so that ethical issues are avoided within the study. The following decisions 
were made on this basis: 
1. Based on verbal and non-verbal communication, an assessment is made as to whether the EA 
stakeholder is entirely voluntary and benevolent in the participation of the research. 
2. EA stakeholders will not receive compensation in any form.  
3. Because there is a chance that the study will produce negative results regarding EA effectiveness, 
participants will be included in the purpose of the study, how the study will be carried out and 
how the results will be processed so that participants can form a picture of the potential risks that 
the study entails. Before the interview takes place, the participant will be asked whether he or she 
accepts the conditions so that it can be determined that the participation took place entirely 
voluntarily and consciously. 
4. Finally, it is indicated in advance that participants can withdraw their participation in the study at 




4. How can the assessment instrument be improved based on empirical 
research? 
This chapter is a continuation of the design and development phase and describes what additions have 
been made to the assessment instrument developed in section 2.1.4. Based on a document analysis 
and two expert interviews, several improvements have been incorporated in the final assessment 
instrument which can be consulted in Appendix K. The empirical development process is structured 
on the basis of the steps described in Figure 14. To give substance to the “chain of evidence”, the 
interview has been transcribed and a log has been kept describing why and how the changes have 
been incorporated in the final assessment instrument. The transcription and the corresponding 




Figure 14: Empirical development process 
 
4.1. Document analysis  
Before the interview with the expert took place, a document analysis has been carried out focusing 
on providing insight into the organizational EA. By mapping out the EA, it is possible to determine 
whether there is a connection between the designed assessment instrument and the organization in 
which it will be applied. In addition, the document analysis also provides the necessary basis for a 
profound conversation with the expert. Because the organization has a dedicated environment for EA 
related topics, it was possible to search for relevant documents in a targeted manner. It is important 
to mention that certain sensitive architectural information was inaccessible due to its confidential 
nature. However, despite this fact, sufficient information has been obtained to provide an appropriate 
picture of the organizational EA, principals, practices, implementation processes including the Project 
Start Architecture (PSA) and the strategy of the company. A complete overview of consulted 
documents can be found in Appendix G. Based on this documentation; an organizational Business 
Function Model is shown in Figure 15. This Business Function Model broadly describes the EA of the 
organization, in which the rectangles on both sides (governance and organization support) are 
particularly interesting, since a clear link can be found between the organizational units that are 
responsible for the EAPs and the EACs that are central to the assessment instrument. The business 
unit “Lending” is included under “product and arrangement management” to clarify how the specific 
case study department falls within the EA of the organization. Based on the document analysis, it can 
be established that there is a sufficient link between the organizational EAPs and in the way the 





Figure 15: Organizational Business Function Model (Bank, 2018) 
4.2. Expert interviews 
Based on two expert interviews, the assessment instrument was reviewed with a solution architect 
within the Services domain. To structure the interview, an interview schedule has been maintained, 
which can be consulted in Appendix H. The choice for a solution architect was made because this EA 
stakeholder is the link between both business and IT. Given this role, the solution architect has insight 
into both the organizational EAPs and the business needs that development teams have to give 
substance to. During this evaluation process various improvements were identified using the 
multidisciplinary insights of the solution architect. By scheduling two interviews with the solution 
architect, it was possible to collect feedback in the first interview, process this feedback and go 
through the implemented changes in the second interview. This ensures that the changes have been 
correctly interpreted and processed in the final assessment instrument. The EACs and the assessment 
instrument are considered as interesting by the solution architect. The first interview was completed 
in 55 minutes and the second interview in 50 minutes. The research goal was assessed by the solution 
architect as interesting and relevant to the organization. Although a purely quantitative research 
design was preferred due to the relatively shorter completion time and applicability within the two 
target groups, the assessment instrument is assessed as a valid way to give substance to the research 
goal. The statements were evaluated based on comprehensibility, content and purpose, and there 
have also been in-depth discussions about the EACs that currently exist within the organization. In 
particular, it emerged that the topics data, accessibility and strategy are relevant, current topics that 







4.3. Changes in the assessment instrument 
Based on the expert interviews, changes have been made to the assessment instrument. Statements 
have been adapted and improved, with attention also being paid to the order of the dimensions, 
statements and certain visual aspects which further strengthen the structure of the instrument. A 
logbook has been kept which provides insight into which changes have been made and on the basis 
of which feedback this is done. The logbook can be consulted in Appendix J and the final definitive 
assessment tool can be found in Appendix K. Based on the following five themes, changes have been 
made to the assessment instrument: 
• Intake questions: the instrument did not obtain sufficient information about the participant, for 
example, the instrument did not clarify which area of interest the participant has and whether the 
participant is familiar with EA. By incorporating this into the instrument, it is also possible to see 
from which context the statements were answered. 
• Structure: because the EACs are arranged in five different dimensions, it was sometimes unclear 
in which context the statements had to be answered. In addition, the order of the questions was 
experienced as unpleasant. This has to do with the order of the questions, where first “effort to 
learn” is considered, then “effort to use” and finally “availability of resources”. The expert 
interview showed that questions related to "effort to use" are best included first as they are 
considered introductory. 
• Clarity: some statements were too long and insufficiently operationalized, making the statements 
unclear. It is important to look back at what information should be obtained and what purpose it 
serves in the context of the assessment instrument. 
• Making full use of data: the assessment instrument retrieves a lot of information which is 
processed in only one radar chart. Given the structure of the instrument, it is also possible to gain 
insight into the “effort to use”, “effort to learn” and “presence of resources”. In addition, it is also 
possible to further specify the scores per dimensions by showing a score per EACs. This 
specification can lead to more focused discussions. 
• Evaluation: the participant does not have the opportunity to provide feedback through the 
assessment tool. Since this is also an important part of the evaluation step, it is important that 
evaluation questions are included. 
 
Based on this feedback, the following changes have been made to the assessment instrument: 
• Three intake questions have been included that provide more information about the participant, 
the added questions can be consulted in Table 11. 
 
Table 11: Added intake questions assessment instrument 
 
Intake question Options based on a 5-point Likert scale 
My work focusses on IT - Business 
My work focusses on Systems - Processes 
I am familiar with enterprise architecture Completely disagree – Totally agree 
 
• The order of the dimensions has been adjusted to “internal monitoring”, “external monitoring”, 
“communication and understanding”, “partnership” and finally “readiness for change”. In 
addition, the order of the questions has been adjusted to “effort to use”, “effort to learn” and 
“presence of resources” as this order is experienced as more pleasant. 
• Within each dimension, the corresponding EACs are included in the header. This immediately 




• Based on an in-depth evaluation, statements have been improved to further increase 
comprehensibility. A complete overview of this process can be found in Appendix J. 
• To ensure that the tool encourages targeted discussions a radar chart has been added that shows 
the average score per EAC and a visualization of the average “effort to use”, “effort to learn” and 
“presence of resources” score across all EACs.  
• The assessment instrument has switched from a 6-point Likert scale to a 5-point Likert scale as 
this is one of the most validated and accepted Likert scales in science. Although the 5-point Likert 
scale is less challenging to give a positive or negative assessment, the validity of the instrument 
takes precedence. 
• The results page now uses dynamic icons that simplify discussing the results. By looking at the 
scores given per statement, a cross, exclamation mark or check mark can be displayed per 
statement. This makes it easier to consider substantively why a statement is experienced 
positively or negatively. Figure 16 shows when which icon is shown. 
 
 
Figure 16: Dynamic icons assessment instrument 
• Finally, three evaluation questions have been included which are shown in Table 12, and a field 
has been included in the assessment instrument in which the participant may leave additional 
comments. 
Table 12: Added evaluation questions assessment instrument 
 
Evaluation question Options based on a 5-point Likert scale 
The assessment instrument has a clear structure 1 - 5 
The questions are clearly formulated 1 - 5 
The results of the assessment instrument are useful 1 - 5 
 
Answer to sub-question E: 
Based on two expert interviews, five themes have been identified that have led to a number of 
improvements within the assessment instrument: 
• Intake: three intake questions have been added to obtain more background information about 
the participant. As a result, the data obtained represents a greater value since more information 
is provided about the participants and their background. 
• Structure: both the order of the dimensions and the questions has been adjusted. The order of 
the questions has been changed to “effort to use”, “effort to learn” and “presence of resources” 
as this order is experienced as pleasant and logical. 
• Clarity: statements have been adapted and improved based on the given feedback. In addition, 
within each dimension, the corresponding EACs are included in the header to enhance clarity.  
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• Data utilization: an additional radar chart has been included that also provides insight into the 
score per EAC and the average “effort to use, “effort to learn” and “presence of resources” scores 
can now also be looked at. 
• Evaluation: three evaluation questions have been included that also give substance to the 
evaluation process in this research (evaluation step). In addition, the participant has the 
opportunity to leave a comment. 
In addition, a number of visual adjustments have been made, a switch has been made from a 6-point 
Likert scale to a 5-point Likert scale and dynamic icons have been included in the results screen so that 









































5. To what extent is the assessment instrument considered as useful when 
applied in practice? 
In this chapter attention is paid to the process step “demonstration”. By looking at the results of the 
assessment instrument, it will be determined to what extent the instrument is considered useful. The 
data obtained will be viewed from the perspective of the business architects, development team 
members and a total average. Based on these different perspectives, it can be examined how EAPs 
are experienced in the context of EACs. On the basis of this, the communication between the two 
groups can also be assessed. Potential differences can lead to learning and discussion since the two 
groups can reinforce each other. The data will be processed both quantitatively and qualitatively. The 




Figure 17: Demonstration process assessment instrument 
5.1. Interviews 
The assessment instrument was completed together with seven participants throughout semi-
structured interviews. Unfortunately, due to the worldwide COVID-19 pandemic, it was not possible 
to conduct the interviews at the head office, because employees were obliged to work from home. 
Improvisation was therefore necessary and a good alternative channel needed to be found which gives 
substance to the validity and reliability aspects of this research. By making use of Microsoft Teams2, it 
was possible to conduct the interviews remotely, whereby the instrument could be completed 
through screen sharing. Making use of this channel was important due to ethical aspects. After the 
interview, the recording is stored in a secured environment that complies with all organizational 
security policies. For completeness, the organization-specific privacy policy, which applies to 
recordings throughout Teams, is included in Appendix M and shared with the participants to provide 
clarity on how the recordings are handled by the organization. The interview is secured and can only 
be viewed by the participants, interference by third parties is not possible. For this reason, the 
participants experience this communication channel as pleasant. Throughout all seven interviews no 
negative incidents occurred. The average time of the interviews was 50 minutes, the longest interview 
was with the business architect (interview 7, time: 78 minutes) and the shortest interview with the 
solution architect (interview 3, time: 37 minutes). The interviews were conducted in Dutch and there 
was also one interview in English. The assessment instrument, which is in English, was not experienced 
as disturbing, this because all internal communication within the organization is mostly in English. All 
interviewees were open and accessible during the interviews. An interview schedule was used which 
can be consulted in Appendix L. The interviews have proven that the instrument stimulates discussions 
about the EACs. Some questions required some further explanation or were experienced as unclear. 
This was evident from the verbal and non-verbal communication that was possible via the Teams 
platform.  
The participants consist out of two groups, namely the members of the development team and the 
business architects. The intake questions were used to distinguish these two groups, the results of 
which are shown in Figure 18. Based on this overview, it can be concluded that the business architects 
see themselves as the bridge between business and IT (average response: 3). The development team 
 




mainly focuses on the creation of business value and therefore leans more towards the business side 
(average response: 4). Business architects are also more often involved with processes than systems 
(average response: 4) where the developers are exactly in the middle, seeking a balance between 
processes and systems. Finally, as expected, the business architects are familiar with EA with an 
average response of 5 where the knowledge about this subject is slightly lower among development 
members of the development team (3). 
 
  
Figure 18: Average response intake questions, team versus architects 
5.2. Quantitative results 
The purpose of the assessment instrument is to show to what extent the current EAPs are contributing 
to EAE in the context of EACs. This is done by examining the presence or absence of EAPs and 
competencies. The assessment instrument facilitates this purpose by visualizing an average score that 
has been established on the basis of the answers given throughout a 5-point Likert scale (1 = 
completely disagree – 5 = totally agree). It is also possible to examine the distribution of the answers 
and to look at the reliability of the assessment instrument using Cronbach's Alpha. The qualitative 
results are discussed in this section, the data used for this process can be consulted in Appendix N.  
 
To get a general impression and to set a baseline, a radar chart has been drawn up in which the 
average total scores are included for each dimension, this radar chart can be consulted in Figure 19. 
The calculation of the score was made by looking at the maximum number of points that can be 
achieved within a dimension and comparing this against the average number of points achieved over 
all interviews. What emerges here is that the dimension “communication & understanding” has the 
lowest average score (59.29%), followed by “internal monitoring” (68.31%). On the other hand, the 
dimension “external monitoring” (80.29%) and “partnership” (75.24%) score relatively higher. The 
dimension “readiness for change” falls in between with an average score of 71.43%. 
1 2 3 4 5
My work focuses on (IT/business)
My work focuses on (systems/processes)
Familiar with EA (agree/disagree)




Figure 19: Average overall score per dimension 
It is also possible to view the radar chart from two additional perspectives, see Figure 20. When the 
two groups (architects versus development teams) are compared against each other, it is possible to 
see that the average scores are very similar in a number of areas (“readiness for change” and “external 
monitoring”). This is most likely due to the clear overall business strategy that focuses on these two 
areas and is therefore given considerably higher scores across both groups. Remarkable is that the 
two groups disagree most about the lowest scoring dimensions (“communication & understanding” 
(architects: 67.50% versus development teams 56%) and “internal monitoring” (architects: 82.73% 
versus development teams 62.55%)). This gives the impression that architects have a relatively more 
positive view of the EA within these dimensions compared to the development teams. 
 
 




























The dimension-based radar chart illustrates a good overall impression of the average scores but 
provides limited depth. For this reason, the data can also be viewed from an EAC perspective, see 
Figure 21. The main differences between the two groups can be found in the EACs “making effective 
use of new resources” (90% versus 65.60%, “utilizing data outside and within their boundaries” 
(76.67% versus 60%) and “effective Knowledge Management” (67.50% versus 56%). This is no surprise 
as these EACs are part of the dimensions “internal monitoring” and “communication & understanding” 
in which the biggest differences were found in the dimension-based radar chart (Figure 20). The two 
groups agree most about the EACs “dealing with greater cultural and generational diversity among 
workers” (70% versus 74%), “24/7 accessibility through virtual channels” (76% versus 80.80%) and 
“designing responsible processes and organizations” (78% versus 82.40%). 
Figure 21: Average scores from three perspectives per EAC 
In order to get a better picture of what exactly the average highest and lowest scoring EACs are, an 
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Table 13: Overview of scores per EAC in descending order 
 
Average score  EAC  
81.14%  EAC.4: designing responsible processes and organizations 
79.43%  EAC.7: 24/7 accessibility through virtual channels 
78.10%  EAC.8: navigating the terrain of turbulent markets, complexity and uncertainty 
72.86% EAC.5: dealing with greater cultural and generational diversity among workers 
72.57% EAC.9: making effective use of new resources 
72.38% EAC.6: dealing with challenges related to ownership, responsibility, roles, and power 
70.61% EAC.3: organizational adaptability and innovation 
64.76% EAC.1: utilizing data outside and within their boundaries 
59.29% EAC.2: effective Knowledge Management 
 
It is also possible to look at the answers at a statement level. A legend has been drawn up, see Table 
14, which ensures the usability of Figure 22. In contrast to a score, which was included in the previous 
radar charts, an average answer based on the 5-point Likert scale is now shown. The radar chart shows 
a consistent representation whereby again the aforementioned dimensions and their corresponding 
statements show the biggest difference in average answers between the two groups. Appendix K can 
be consulted for a full overview of included statements (the statement code S.X.X corresponds to the 
EAC (first number) and the specific statement (second number) within the EAC). Based on this, the 
exact question can be traced. 
 
Table 14: Overview of EACs and related statements 
 
Enterprise architecture challenge (EAC) EAC Statements 
Utilizing data outside and within their boundaries EAC.1 S.1.1 to S.1.6 
Making effective use of new resources EAC.9 S.9.1 to S.9.5 
Designing responsible processes and organizations EAC.4 S.4.1 to S.4.5 
24/7 accessibility through virtual channels EAC.7 S.7.1 to S.7.5 
Effective Knowledge Management EAC.2 S.2.1 to S.2.4 
Dealing with challenges related to ownership, responsibility, roles, and power EAC.6 S.6.1 to S.6.3 
Navigating the terrain of turbulent markets, complexity and uncertainty EAC.8 S.8.1 to S.8.3 
Organizational adaptability and innovation EAC.3 S.3.1 to S.3.7 






Figure 22: Overview of average answers from three perspectives per statement 
 
The architects and development teams most agree on the following statements (deviation <0.5): S.1.2, 
S.1.6, S.4.1, S.4.2, S.4.3, S.4.4, S.7.1, S.7.2, S.7.3, S.7.4, S.7.5, S.6.1, S.6.3, S.8.2, S.8.3, S.3.3, S.3.5, S.5.2, 
and S.5.4. In particular, the architects agree on the EACs “designing responsible processes and 
organizations”, “navigating the terrain of turbulent markets, complexity and uncertainty” and “24/7 
accessibility through virtual channels”. 
The biggest differences can be found in the following statements (deviation >1.0): S.1.3, S.1.4, S.9.2, 
S.9.3, S.9.4, S.9.5, S.4.5, S.7.5, S.2.3, S.6.2, S.3.4, and S.3.6. What is particularly striking is that the 
architects are considerably more positive about the EAC “making effective use of new resources” 
compared to the development teams and that the greatest deviation can be found within this EAC. In 
particular statement S.1.4: “external developments related to how data can be utilized are followed in 
a consistent and structured manner” and S.9.2: “new data resources such as contextual data are 
actively used to gain a competitive advantage” are notable given their high deviation (> 1.7) between 
the two groups.  
 
It is also possible to look at the distribution of the answers based on the obtained data. Figure 23 




















































“totally agree”, “agree”, “partially disagree”, “disagree” and “totally disagree”. In order to be able to 
distinguish the different answers well, colors have been assigned to the different options. The red 
answers are particularly noticeable at EAC.2: “effective Knowledge Management” and EAC.1: “utilizing 
data outside and within their boundaries”. An overview has also been made of the average lowest and 




Figure 23: Distribution of answers per statement 
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The distribution of answers can also be translated to an EAC level, see Figure 24. Here again, EAC.1 




Figure 24: Distribution of answers per EAC 
 
Because the statements are divided into three measurement indicators (effort to use, effort to learn 
and presence of resources), it is possible to visualise the presence of these indicators per EAC. The 
results of all the EAC can be consulted in Appendix N. This section focuses on the two highest and 
lowest scoring EACs. Figure 25 shows that within EAC.1: “utilizing data outside and within their 
boundaries”, the participants are particularly unsatisfied about the effort to learn and the resources 
related to this topic. Technical developments are insufficiently monitored and current data utilization 
practices are evaluated to a limited extent. The resources that are in place and have to support data 
utilization practices are also considered as insufficient. Finally, when looking at the effort to use, it is 





Figure 25: Effort to use, effort to learn and presence of resources (EAC.1) 
 
Within the EAC “effective Knowledge Management”, the participants are particularly dissatisfied 
about the organizational effort to learn and the effort to make use of practices that enhance 
knowledge sharing practices, see Figure 26. Attention should be paid to the promotion of a clear KM 
culture, strategy and following both internal and external KM developments. 
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Figure 26: Effort to use, effort to learn and presence of resources (EAC.2) 
 
EAC.4: “designing responsible processes and organizations” and EAC.7: “24/7 accessibility through 
virtual channels”, on the other hand, score considerably better when we look at Figure 27 and Figure 
28. It can be concluded that the organization is able to respond to external changes when it comes to 
people, environment, and society. The high score is mainly achieved because the organization follows 
these external developments closely and also considers these aspects during the development of their 




Figure 27: Effort to use, effort to learn and presence of resources (EAC.4) 
 
The organization also scores high in terms of accessibility. The organization follows developments in 
the field of accessibility and invests in new technologies to further improve their accessibility. By 
periodically monitoring how accessible the organization is experienced, it is possible to identify 
improvements. However, these improvements are not always implemented. Because of this the effort 




Figure 28: Effort to use, effort to learn and presence of resources (EAC.7) 
 
Finally, the Cronbach's Alpha is calculated per EAC, the results can be consulted in Appendix N. 
Although the results show an adequate Cronbach's Alpha (> 0.7) across all EACs, they cannot be 
considered as reliable because of the small sample group size. For this, the Cronbach's Alpha test 
simply lacks power, a larger sample size would mitigate this problem. The Cronbach's Alpha results 
should therefore only be considered as an indication. 
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5.3. Qualitative results  
In order to determine the usability of the assessment instrument, the transcribed interviews, which 
are included in Appendix M, have been processed qualitatively using MAXQDA 20203. A full description 
of the coding process can be found in Appendix N. The codebook, including overarching themes, can 




Figure 29: Code system used in MAXQDA 2020 
 
Based on the coding system, it is possible to make a visualization indicating how often coding has been 
applied within a specific EAC, see Figure 28. The larger the sphere, the more depth there has been in 
the interview. In Figure 30 the spheres are set off against each other on the horizontal axis, so per EAC 
across all interviews. As an example, within the EAC “Utilizing data outside and within their 
boundaries” the EAC was discussed most in interviews 3, 6, and 7 as shown by the large sphere. The 
smaller sphere in interviews 1, 2, 4, and 5 shows that the EAC was less discussed in that specific 
interview compared to the other interviews. This does not necessarily mean that the discussion 
regarding the EAC was bad in terms of content, it only gives an indication of how much discussion 
there has been. From the overview it can be concluded that every participant, and therefore every 
interview, provides different insights. The interviews with the architects are relatively more in-depth 
with regard to the development team members. However, team members have different insights on 




Figure 30: Coding results per EAC, comparison between interviews 
 
The coding results can also be viewed per EAC and per interview only, see Figure 31. In contrast to 
Figure 30, where the size of the sphere is determined by a comparison across all interviews 
(horizontally), in Figure 28 the size of the sphere is determined by only looking at the interview itself 
(vertically). This makes it possible to see per interview which EAC was discussed the most. It is striking 
that in particular the EAC.3: “organizational adaptability and innovation” is coded the most. This is 
also plausible since this EAC consists of seven statements and has therefore been discussed in more 
 
3 For more information about MAXQDA 2020, please consult: https://www.maxqda.com/new-maxqda-2020 
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detail compared to other EACs such as “effective knowledge management” which only consists of four 
statements. The lowest-scoring EAC: “utilizing data outside and within their boundaries” was 
discussed most in interview 3 (solution architect), 4 (business analyst) and with the two business 
architects (interview 6 and 7). The other low-coded EACs have on average the least number of 




Figure 31: Coding results per interview, comparison between EACs 
 
It can also be investigated how often positive or negative expressions were made with regard to an 
EAC, see Figure 32. The size of the sphere says something about how often something is experienced 
as positive or negative within that specific EAC. The spheres are then placed against each other at EAC 
level to determine their size. For example, when looking at the EAC “24/7 accessibility through virtual 
channels”, it is noticeable that the interviewees are predominantly positive about this EAC and that 




Figure 32: Positive and negative expressions per EAC 
 
The EACs “utilizing data outside and within their boundaries” and “effective Knowledge Management” 
deserve the most attention, since they are most often experienced as negative. Because not only the 
perception of reactions was examined in the coding process, but also why something is experienced 
as positive or negative, a statement can be made as to why these two EACs score low: 
• It is indicated that the utilization of data is limited because there is no data lineage across 
departments, there are data quality issues and there is no presence of a PDCA-cycle on the basis 
of which teams can evaluate their data utilization practices. For this reason, teams are not 
encouraged to use data outside and within their boundaries. 
• With regard to “effective Knowledge Management” it is indicated that no attention is paid to 
knowledge retention and that there is no clear vision when it comes to Knowledge Management. 
As a result, everyone has their own interpretation of knowledge sharing and is dealt with in 
different, sometimes ineffective ways. 
A complete overview of how EAC are experienced can be found in Appendix N. 
During the encoding process it emerged that in almost every interview the COVID-19 situation, and 






Figure 33: Presence of COVID-19 code per interview 
 
Figure 33 does not show how often the topic COVID-19 occurs, but only that it occurs in a specific 
interview. Particularly, the question “the presence of flexible processes and systems enable the 
organization to respond to external changes related to people, environment, and society” (EAC.4) is 
interesting since almost all respondents have indicated that the organization has proven this by 
developing new loan types and deploying them in a relatively short timeframe. However, when the 
statement is discussed in more detail, it appears that almost all respondents would had given 
considerably lower score before the crisis, since the organization is experienced as slow in general. 
This finding emphasizes once again that the data obtained should be seen as a snapshot and not as 
absolute truth. 
5.4. Comprehensibility of the statements 
Finally, the comprehensibility of the statements was evaluated per EAC. By examining how often a 
statement was perceived as unclear, it is possible to determine the comprehensibility of the EAC. The 
transcripts were also used in this process and the unclear statements were coded using MAXQDA 
2020. The result can be consulted in Figure 34. The coding process clearly highlighted how often a 
statement within an EAC is perceived as unclear. The percentage shown in Figure 32 is determined by 
comparing the total number of unclear perceived statements against the total number of statements 




Figure 34: Comprehensibility of statements per EAC 
 
The statements within the EAC: “navigating the terrain of turbulent markets, complexity and 
uncertainty” and “dealing with challenges related to ownership, responsibility, roles, and power” are 
mostly perceived as unclear. The statements within the EAC "24/7 accessibility through virtual 
channels" are the clearest. In general, it can be concluded that the statements are perceived as clear 
overall with an average score of >80%, while there is still room for improvement within certain EACs. 
 
Answer to sub-question F: 
In order to determine the usability of the instrument, the results have been processed both 
quantitatively and qualitatively with the following results: 
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• The quantitative analysis shows that there is a difference in the way the two groups assess 
certain EACs. The architects are predominantly more positive about EAC.1 and EAC.9, in 
contrast to the team members who judge these EACs considerably lower. However, there are 
also similarities between the two groups and the way in which EACs are assessed (EAC.5, EAC.4 
and EAC.7).  
• The differences point to a competence gap and show that in terms of data, the two groups 
deviate the most from each other. Architects are more positive about the way data is utilized 
and new data resources are obtained than the development teams. Development teams 
experience that there is no data lineage across systems and that the use of data is not made 
accessible by complex processes and systems resulting in a lower score. 
• The qualitative analysis shows that the assessment instrument is highlighting different aspects 
within each interview. This results in multidisciplinary insights that contribute to capturing 
how the organization is handling EACs. 
• Throughout the qualitative analysis it is also possible to determine why a certain EAC is 
assessed positively or negatively because of the extensive coding process. In Figure 35 the two 
lowest and highest scoring EACs are specified. 
• Finally, the statements were assessed for comprehensibility, with two EACs scoring relatively 
low (EAC.6 (62%) and EAC.8 (57%), all other EACs having a score of >80% and are therefore 
considered clear. 
Based on these results, it can be concluded that the instrument can be regarded as useful when 

































6. What added value does the assessment instrument offer the 
organization when applied? 
In this chapter the evaluation of the assessment instrument takes place. To be able to make a 
statement about the added value of the instrument, the degree of deepening that takes place per 
dimension is examined. The data used for this process can be consulted in Appendix O. By examining 
the logbook and the obtained feedback, it is possible to evaluate to what extent the instrument 





Figure 36: Process for determining the added value of the organization 
 
6.1. Feedback from the participants 
To give substance to the evaluation process, three evaluation questions have been included in the 
assessment instrument. At the end of each interview, the participant was asked to assess the 
instrument on three points, namely: structure, clarity and outcome. Based on these results it is 
possible to look at what additions can be made to further improve the assessment instrument and to 
determine whether the assessment instrument and associated results are considered as useful. The 




Figure 37: Assessment instrument evaluation scores  
 
The interviewees were particularly pleased with the structure and the way in which the instrument 
was developed, including the layout, ease of use and simplicity. This part is therefore also rated as 
highest with an average rating of 4.71 out of 5. The clarity of the questions is rated slightly lower with 
an average of 4.14 out of 5. In particular, the length of some questions is perceived as unpleasant, 
especially the questions related to the presence of resources since these are the longest questions. 
Finally, the results of the instrument are assessed as useful with an average rating of 4.29 out of 5. 
The interviews revealed that the results and statements encourage thinking, evaluating, discussing 
and taking action. Although the organization has the necessary EAPs, it is still good to check whether 
the chosen strategy actually leads to a future-proof EA. Because the instrument can be used by various 
EA stakeholders, it is also considered accessible. This makes it relatively easy to examine the EACs that 
are central to the instrument from various angles. The disadvantage of an assessment instrument is 
that it is a snapshot. For example, it was often stated that the organization “is working on it”. On the 
other hand, the effort to fill the instrument is relatively minimal with an average completion time of 
51 minutes including discussing the results. An overview of the average time it took to complete the 
instrument and discuss the results is shown in Figure 38. 
1.00 2.00 3.00 4.00 5.00
The assessment instrument has a clear structure
The questions are clearly formulated





Figure 38: Average interview time in minutes, team versus architect 
 
6.2. Added value 
To determine the added value of the instrument, the average response per EAC was examined. 
Although the number of words does not represent a degree of added value, this unit of measure can 
indicate whether the EAC has been discussed substantively or not. This method should only be 
considered indicative because there is no scientific basis for this measurement method. Figure 39 




Figure 39: Average number of words per EAC 
 
What is particularly striking is that the EAC: “utilizing data outside and within their boundaries” has 
relatively more words (578) compared to the other EACs. This is plausible as this is also one of the 
lowest rated EACs after “effective Knowledge Management” which comes second when it comes to 
the average number of words (368). The EACs: “navigating the terrain of turbulent markets, complexity 
and uncertainty” and “dealing with greater cultural and generational diversity” have the lowest 
number of words on average (138 and 197). This is due to the limited number of questions within 
these EACs (3 and 4), but also due to the fact that the organization scores relatively well on these 
EACs, which results in less discussion and with this depth. This shows that EACs that do not score well 
are discussed relatively more, in contrast to EACs that do score well.  
The average number of words can also be viewed from the perspective of the architect and the 
development team member as shown in Figure 40. By comparing these two groups, it is possible to 
assess whether there are differences in the way in which these two groups deal with the EAC and the 
corresponding discussion.  
What stands out is that architects structurally engage in more in-depth discussions in contrast to the 
team members. This is plausible because of their role and their knowledge of EA in general. Only in 
two cases did team members have a larger average response. These are also EACs that are more 
"general" and where it is plausible that team members are more involved. This finding is interesting 
because it may be necessary to review the statements and adjust them in such a manner so that team 
members are also encouraged to provide a more comprehensive response. This improvement can be 
shaped by looking more closely at the focus area of the team members and taking this into account 
when developing the statements. 
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Figure 40: Average number of words, team versus architect 
 
Finally, the degree of deepening was examined. This was done by evaluating the transcriptions, which 
are listed in Appendix M and assessing the coded MAXQDA data in Appendix N. Within this context 
there is a deepening when the participant engages into a discussion, elaborates on the content of the 
EAC, and in-depth questions are answered. The results are shown in Figure 41. The green bar shows 





Figure 41: Degree of deepening per EAC 
 
All EACs show signs of deepening, whereby the highest degree of deepening (91%) taken place at the 
EAC: “designing responsible processes and organizations”. The EAC “navigating the terrain of turbulent 
markets, complexity and uncertainty” scores as expected, based on the limited amount of words, low 
(52%) and challenges the participant the least. All other EACs show a deepening of between 71% and 
90% where it can generally be concluded that the instrument encourages substantive discussions. 
 
Answer to sub-question G: 
The participants rated the assessment instrument with a 4.4 out of 5. The structure, results and ease 
of use are particularly appreciated. However, there is also room for improvement. In particular, the 
statements in the EAC "navigating the terrain of turbulent markets and complexity" and "dealing with 
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challenges related to ownership, responsibility, roles, and power" are most often experienced as 
unclear.  The added value that the instrument provides can be found in the way that the instrument 
encourages thinking, evaluating and engaging discussions, since almost all EAC and the associated 













































7. Discussion, conclusions and recommendations 
7.1. Reflection - discussion 
The study by Lapalme et al. (2016) describes 10 EACs that are expected to have an impact on the EAE 
of organizations. Additionally, Lapalme et al. (2016) also indicate that there is little evidence about the 
effectiveness of traditional EAPs in the context of these EACs. Hinkelmann et al. (2016) acknowledges 
this and indicates that EAPs will have to evolve in order to stay relevant. This theoretical knowledge 
has created the impression that the current EAPs are limited in the way they deal with EACs and that 
there is a need to evolve these EAPs.  
This research shows that that the case study organization is experiencing EACs. However, the results 
also shown that current EAPs are able to cope with the majority of the EACs. When it comes to the 
evolution of EAPs, it can be concluded that this is not a conscious process that can be initiated at any 
moment. The evolution of EAPs is a long-term process that is based on the organizations EAPs, external 
developments and the ability to adapt.  
The financial sector is described as a complex and uncertain environment. The COVID-19 crisis has 
only increased the degree of uncertainty and complexity for financial institutions. The research has 
shown that the organization has been able to respond adequately and effectively to the global COVID-
19 crisis by adapting existing products and facilitating new products so that customers also able to 
take up this challenge. The participants did indicate that they were impressed by the way in which the 
organization responded to the COVID-19 crisis. However, before the crisis, the participants were 
significantly more negative about the presence of flexible processes and systems which enable the 
organization to respond to external changes. When this finding is compared with the EACs, it can be 
concluded that the organization is able to meet EACs as long as there is a focus and resources are 
allocated. As a result of the COVID-19 crisis, the evolution of EAPs may gain momentum, which means 
that organizations are forced to adapt and evolve their EAPs in order to survive. 
The research has also shown that EAC.2: “effective Knowledge Management” is scoring low. 
Organizations are increasingly faced with knowledge retention challenges due to the way in which 
employees are recruited. By making use of external work forces who operate within the company for 
shorter periods, a lot of knowledge is lost. This acquisition-as-needed approach has adverse 
consequences on the management of organizational skill sets, organizational knowledge and 
intellectual property (Lapalme et al., 2016). A possible solution is a clear Knowledge Management 
strategy that focuses on the dissemination of knowledge in order to improve organizational 
performance. The results have shown that the absence of a clear strategy therefore results in a low 
scoring EAC. 
EAC.1: “utilizing data outside and within their boundaries” also scores low. Data is not always 
considered as essential in the decision-making process. This is mainly due to the lack of usable data, 
data quality issues, and the way in which this data is obtained. Decisions usually have to be made 
quickly, but the processes for requesting data are complex and slow, so that data is often not used. A 
shift is currently taking place whereby organizations should not only use the data, which is under their 
own control, but also look at technological developments that make new data available such as the 
Internet of Things (IoT), the cloud and big data. However, due to legislation, GDPR and a complex 
legacy, the adoption of new systems is often slow. The organization agrees with Fang (2015) which 
describes Data Lakes as a potential solution for the EAC. However, an adoption period must be taken 
into account. 
EAC.4: “designing responsible processes and organizations”, on the other hand, scores high. Through 
a clear strategy, the presence of flexible processes and systems and employee commitment, the 
organization is able to take people, environment and society into account. This is in line with what 
(Lapalme et al., 2016) describes in his research.  
EAC.7: “24/7 accessibility trough virtual channels” also scores high. Through periodic reviews the 
organization is able to continuously improve their accessibility. Not always all feedback is processed 
immediately, but there is a backlog where the changes are managed tracked. New systems and 
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technologies are also continuously adopted to further improve this aspect. The organization focusses 
on 24/7 accessibility as proposed by Lapalme et al., (2016). 
The quantitative analysis shows that there is a difference in the way the two groups assess certain 
EACs. The architects are predominantly more positive about EAC.1: “utilizing data outside and within 
their boundaries” and EAC.9: “making effective use of new resources”, in contrast to the development 
team members who judge these EACs considerably lower. Based on this, it can be concluded that 
there is a competence gap between the two groups in the field of communication. It is important here 
that the architects maintain good contact with the development teams in order to be aware of their 
needs. The study of Lapalme et al. (2016) describes the EACs, their characteristics, and how 
organizations should deal with them. However, limited attention is paid to the internal communication 
that is important in order to recognize the EACs so that they can be addressed internally. 
7.2. Validity and reliability 
The aim of this study is to measure EAE in the context of EACs. Based on scientific literature, 10 EACs 
have been identified that organizational EAPs must give substance to in order to achieve EAE. Since 
limited research has been done on EACs, it has been decided not to view the research by Lapalme et 
al. (2016) as an isolated means for determining EACs, but to look more broadly. Since the EACs are 
composed of various disciplines, including Knowledge Management, data utilization practices and 
accessibility, relevant studies have been consulted that provide more depth resulting in a stronger 
theoretical base on the basis of which clear measurement indicators have been drawn up. By using 
this approach, it is not only possible to give substance to validity aspects, but it is also possible to get 
a better understanding of the EAC and to learn more about how organizations can cope with these 
EACs. In the interviews, the EACs were considered recognizable by the participants, which also 
indicated that these are certainly issues that play a role within the organization. 
In order to be able to measure EAE, it is important to determine what EAE means and how this 
phenomenon can be measured. Various scientific sources have been consulted to establish the 
definition of EAE. The definition of EAE has been set at the extent to which EAPs, and the results 
involved, contribute to organizational business goals.  
By comparing different models for measuring EAE, it has been possible to make an appropriate choice. 
This was a very important decision as it can positively contribute to the construct validity. During this 
process, it has been determined that the EAEMM provides the best basis for measuring EAE within 
the context of EACs because of its clear structure. Although the EAEMM offers a good basis for 
measuring EACs and with this EAE, the instrument had to be adapted. After all, the instrument looks 
at the total EAE without applying a scope to EACs. By not including all dimensions, the risk arises that 
certain aspects are not observed that may also have a relationship with the EACs. However, the 
inclusion of all dimensions was not feasible as this would make the research too broad. 
Defining the correct requirements, properties and indicators for the assessment instrument is a very 
important process since this is one of the key factors for measuring EAE. To structure this process, it 
was decided to use the DSRM as described by Wieringa (2014) and Ken Peffers et al., (2007). The 
advantage of this is that this method provides guidelines that are specifically drawn up for studies that 
take place in the information system focus area. In contrast to methods used for studies within 
management sciences (Saunders et al., 2016), the DSRM focusses on artefacts instead of predicting or 
explaining behaviour. Because artefacts are used, such as methods and techniques, within a certain 
context, it is possible to examine the performance of these artefacts. Threats that have a negative 
influence on construct validity have been considered during the translation of the EACs into 
requirements, properties, and indicators. For this, the requirements described by Wieringa (2014) 
have been adhered to mitigate risks such as inadequate definitions, construct confounding, mono-
operation bias and mono-method bias. In the field of mono-method bias, an improvement could have 
been made, for example, the statements could have been drawn up from different perspectives so 




To ensure alignment between the assessment instrument and the case study organization, the 
assessment instrument is not only developed on the basis of theoretical insights but also on empirical 
findings. Based on a document analysis and two expert interviews with a lead solution architect, 
various improvements have been identified and processed resulting in a useful instrument that fits 
the case study organization. When applying the assessment tool, it emerged that it is sufficiently in 
line with the case study organization and the participating EA stakeholders. 
Due to the DSRM, usability and added value were also considered. These were established by looking 
at the results, both quantitatively and qualitatively. These results show that the actual EAE is measured 
in the context of EACs. This has resulted in a considerable degree of depth. However, the intake 
questions of the assessment instrument should have been better formulated so that the differences 
between the two groups are even more emphasized. 
For the analysis of the results, methods are used that are widely accepted in scientific studies. And by 
triangulating the results, it is ensured that the interpreted information actually also represents what 
it should represent in the context of this research (Saunders et al., 2016). 
 
In the context of reliability, the following steps have been taken: 
• In interviews, the findings were summarized per topic to verify whether the answers were 
correctly interpreted. 
• During the evaluation process of the assessment instrument various improvements were 
identified using the multidisciplinary insights of the lead solution architect. The choice to only 
involve one expert in the interviews was a well-considered choice. Conducting the interview 
among various participants may have led to valuable improvement points from different 
perspectives. However, the choice to involve only one expert in the interviews has led to more 
depth. For example, points for improvement were identified in the first interview, discussed 
and incorporated into the assessment instrument afterwards. In the second interview, a 
verification took place in which the final assessment instrument was shown and discussed. 
Based on this process, a number of changes have been made that have led to a several 
improvements in structure and clarity, whereby the collected data is also fully utilized and 
visualized. 
• Restrictive reporting is applied in this research. Due to the exploratory nature of this research, 
a single case study is used. The disadvantages of this is that the results can be generalized to 
a limited extent, resulting in a negative impact on external validity. 
• In six of the seven interviews, the respondents indicated that the COVID-19 situation made 
them look at the organization differently. For example, almost all respondents indicated that 
the organization is able to respond quickly to external changes where participants were less 
positive about this point before the crisis. This again emphasizes that the assessment tool and 
the results can only be seen as a snapshot. 
7.3. Conclusions 
By applying the assessment instrument under two EA stakeholder groups (business architects and 
development teams), it is possible to examined whether the current EAPs of the organization are 
contributing in the creation of business value and lead to EAE in the context of nine EACs. The following 
main research question has been formulated for the design of the research: 
 
To what extent do current enterprise architecture practices contribute to enterprise architecture 








Based on the results of this research, the following can be concluded: 
• The theoretical research has shown that through five dimensions, including; internal 
monitoring, external monitoring, communication & understanding, partnership and readiness 
for change it is possible to determine the extent to which the organization has the appropriate 
competencies to cope with the nine incorporated EACs. 
• The assessment instrument shows the presence or absence of EA competencies. Based on 
this, it can be determined whether the organization is able to cope with EACs.  
• By comparing the EA competencies between both business and IT, it is possible to identify a 
competence gap. This promotes further discussion, evaluation and learning. 
• A qualitative analysis shows that different dimensions are discussed and highlighted per 
participant. Based on this, valuable results are obtained and in-depth discussions are held. 
• An analysis of comprehensibility shows that the statements are perceived as clear with an 
average score of 82.2%. The assessment instrument is also positively assessed by the 
participants with an average score of 4.4 out of 5. 
• The added value that the assessment instrument provides can be found in the way that the 
instrument encourages thinking, evaluating and engaging discussions, since almost all EAC and 
the associated statements provide more depth (highest rate of deepening: 91% and lowest 
52%). 
• When it comes to the evolution of EAPs, it can be concluded that this is not a conscious process 
that can be initiated at any moment. The evolution of EAPs is a long-term process that is based 
on the organizations EAPs, external developments and the ability to adapt. 
• The EAPs largely enable the organization to deal with the EACs. The current EAPs facilitate the 
most in EAC.4: “designing responsible processes and organizations” and EAC.7: “24/7 
accessibility through virtual channels”. A clear strategy, the presence of flexible processes and 
systems, and a customer-oriented focus are mainly determining factors in this. 
• In contrast, current EAPs are mostly challenged by EAC.2: “effective Knowledge Management” 
and EAC.1: “utilizing data outside and within their boundaries”. This is mainly because there 
is no clear KM strategy present resulting in the absence of a KM culture. 
• A competence gap has been found between the architects and development teams which 
shows that communication between departments is of great importance to be able to cope 
with EACs. 
7.4. Practice recommendations 
Data is essential when it comes to decision making and the transformation process, for this reason it 
is important that the organization manages and tracks their data. The organization should not only 
use the data, which is under their own control, but also look at technological developments that make 
new data available such as the Internet of Things (IoT), the cloud and big data. The organization will 
therefore have to critically evaluate their process of how they utilize their data and work towards a 
method whereby data sets are not only viewed and understood individually (isolated), but also 
integrated and combined across other data sets in order to produce useful information that can be 
used to gain competitive advantage. Although the organization has data quality issues, it is important 
that Data Lakes are adopted. A Data Lake consists of multi-structured and unstructured data that 
represents an (still) unrecognizable value for the organization. A Data Lake methodology is a potential 
solution for the EAC: “utilizing data outside and within their boundaries”. This methodology can, 
among other things, provide for the transformation process of data, the structuring of data, the 




The EAC: “effective Knowledge Management” relates to employees which are considered as an 
inventory set that traditionally fell completely under the control of the organization. The challenge 
here lies in the way in which employees are recruited, with a strong focus on acquisition-as-needed. 
However, the acquisition-as-needed approach will also have adverse consequences on the 
management of organizational skill sets, organizational knowledge and intellectual property. The 
organization should therefore adopt a clear Knowledge Management (KM) strategy which also takes 
into account knowledge retention. This strategy will help the organisation with the dissemination of 
knowledge across departments.  
Finally, the organization should take a good look at the way in which different EA stakeholders 
communicate with each other. Communication is the determining factor when it comes to the 
realization of EAE through EAPs. When the business architects are not aware of what is going on within 
the organization, they are also unable to provide an EA which suits the needs of development teams. 
Although there are periodic meetings in which there is communication with the various EA 
stakeholders, it is important that the right items are on the agenda. For this, the organization must 
periodically review its EAPs critically so that the correct improvements can be implemented. In this 
way, the organization continues to work on an EA that can continue to withstand the EACs. 
7.5. Recommendations for further research 
The results show that communication between different EA stakeholders is insufficient. The risk of 
this is that EACs are not discussed in time, resulting in an ineffective EAPs. For this reason, ways to 
improve this communication should be looked at. Based on the obtained data it is possible to further 
improve the assessment instrument so that even more depth can be obtained. In addition, it is also 
possible to adjust the instrument in such a way that a survey is developed. By means of this survey, a 
periodic assessment can be performed on EAE, which makes it possible to manage and track EAC 
developments. Finally, the assessment instrument can be applied to other organizations and 
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Appendix A: Implementation of the literature search strategy 
 
The literature search strategy is implemented in this section. For each sub-question it is indicated 
which parameters have been applied, which results this has yielded, and finally which articles have 
been selected. For completeness, it is also indicated which snowball articles have been selected. 
 
Search results sub-question A 
Table 1 and Table 2 show the search results that relate to sub-question A.  
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Table 3 shows a total overview of articles that have been selected for further evaluation based on the 
search results. After the assessment it was decided to select 5 articles for answering sub-question A. 
Because the snowball method has been applied within the selected articles, this has led to additional 
valuable articles. An overview of selected snowball articles can be found in Table 4. 
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Search results sub-question B 
Table 5 and Table 6 show the search results that relate to sub-question B.  
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Table 7 shows a total overview of articles that have been selected for further evaluation based on the 
search results. After the assessment it was decided to select 4 articles for answering sub-question B. 
Because the snowball method has been applied within the selected articles, this has led to additional 
valuable articles. An overview of selected snowball articles can be found in Table 8. 
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Search results sub-question C 
Table 9 and Table 10 show the search results that relate to sub-question C.  
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Table 11 shows a total overview of articles that have been selected for further evaluation based on 
the search results. After the assessment it was decided to select 3 articles for answering sub-question 
C. Because the snowball method has been applied within the selected articles, this has led to 
additional valuable articles. An overview of selected snowball articles can be found in Table 12. 
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Appendix B: In-depth explanation of EA challenges 
 
In-depth explanation of EA challenges 
EAC.1 - Data is essential when it comes to decision making and the transformation process, for this 
reason it is important that organizations manage and track their data. A shift is currently taking 
place whereby organizations should not only use the data, which is under their own control, but 
also look at technological developments that make new data available such as the Internet of 
Things (IoT), the cloud and big data. Organizations will therefore have to critically evaluate their 
process of how they utilize their data and work towards a method whereby data sets are not only 
viewed and understood individually (isolated), but also integrated and combined across other data 
sets in order to produce useful information that can be used to gain competitive advantage 
(Lapalme et al., 2016). Fang (2015) acknowledges that organizations need to review the way they 
utilize data, focusing specifically on Data Lakes. Fang (2015) describes a Data Lake as: “a 
methodology enabled by a massive data repository based on low cost technologies that improves 
the capture, refinement, archival, and exploration of raw data within an enterprise”. A Data Lake 
consists of multi-structured and unstructured data that represents an (still) unrecognizable value 
for the organization. A Data Lake methodology is a potential solution for the EAC: “utilizing data 
outside and within their boundaries”. This methodology can, among other things, provide for the 
transformation process of data, the structuring of data, the storage of data and the 
implementation of new types of data processing which can potentially lead to competitive 
advantage (Fang, 2015).   
EAC.2 - The second EAC: “effective Knowledge Management” relates to employees which are also 
an inventory set that traditionally fell completely under the control of the organization. The 
challenge here lies in the way in which employees are recruited, with a strong focus on acquisition-
as-needed. However, the acquisition-as-needed approach will also have adverse consequences on 
the management of organizational skill sets, organizational knowledge and intellectual property 
(Lapalme et al., 2016). Knowledge Management (KM) is a strategy that deals with the 
dissemination of knowledge within an organization with the aim of improving organizational 
performance (Dell & Gray, 2014). KM can fulfil this challenge by creating a culture in which 
knowledge sharing is promoted, this is achieved through policies, organizational structures, 
procedures, technologies, information assets and applications (Girard & Girard, 2015).  
EAC.3 - The third EAC: “organizational adaptability and innovation” also relates to personnel as 
they make a primary contribution to the execution of the processes and thus the work. Because 
employees are the people who primarily deal with uncertainty and complexity, it is important to 
organize processes and work in such a way that they are interesting and meaningful for the 
personnel. It is important to reflect on process design decisions which focus on standardization 
and compliance, since these principles are suitable for machines but not for people (Lapalme et 
al., 2016). The literature shows different definitions with regard to the term "meaningful work" 
(Hackman & Oldham, 1975; Kahn, 1990; Wrzesniewski & Dutton, 2001). Given the context of the 
challenge, the definition, regardless of the age of the article, of Hackman & Oldham (1975) is the 
most appropriate, which defines the term "meaningful work" as: "the degree to which the 
employee experiences the job as one which is generally meaningful, valuable, and worthwhile”. 
When designing work and processes, this experience must therefore be given substance. Lepisto 
& Pratt (2017) acknowledge that meaningful work is once again becoming a central topic within 
organizations and that there are two potential sources that can fulfil this goal, namely; self-
realization through work and accountability of the work.  
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EAC.4 - In addition to EAC.3, the fourth EAC: “designing responsible processes and organizations” 
focuses on designing processes and organizations that take people, environment and society into 
account, with sustainability as the main objective (Lapalme et al., 2016). Non-traditional 
paradigms, such as scientific management, Tayloristic methods and Agile methods can provide 
guidance in this challenge as these methods focus on topics such as knowledge management, 
knowledge sharing, documentation, continuous learning and team composition which are needed 
for designing and maintaining responsible processes and organizations (Chau, Maurer, & Melnik, 
2003).  
EAC.5 - The fifth EAC: “dealing with greater cultural and generational diversity among workers” 
focuses on employees in which heterogeneity among work forces is specifically mentioned 
(Lapalme et al., 2016). Mazhar & Zaheer (2010) confirms that heterogeneity among employees, 
with variables such as; gender, age, work experience and function area, is increasingly taking a 
prominent place within business scenarios and that it could potentially contribute to 
organizational performance. Unlike the study by Mazhar & Zaheer (2010), the research of Backes‐
Gellner & Pull (2013) has shown that heterogeneity can also have an negative impact on 
organizational performance. It is therefore important to find a balance in heterogeneity among 
work forces so that the composition of employees can contribute to organizational performance. 
EAC.6 - The sixth EAC: “dealing with challenges related to ownership, responsibility, roles, and 
power” refers to stakeholders which can influence matters such as organizational ownership, 
responsibility, roles and power through initiatives such as co-creation and co-production which 
serve as a platform for exercising this influence. In addition, the group of stakeholders will only 
increase further due to globalization, whereby these stakeholders also expect that their demands 
will be considered (Lapalme et al., 2016). However, co-creation and co-production can also be 
considered as an opportunity for organizations as these methods can fulfil organizational goals 
such as the effective production of products which meet the expectations of the end-users. 
Involving end-users through co-creation and co-production can also lead to a more effective value 
creation process since this group is an interesting source of information for the organization which 
could potentially lead to innovative services and products (Voorberg, Bekkers, & Tummers, 2015). 
EAC.7 - The seventh EAC: “24/7 accessibility through virtual channels” also stems from the 
increasing degree of globalization, since organizations can offer their products and services 
worldwide (Lapalme et al., 2016). The organization must be available 24/7 through virtual channels 
so that customers can interact with the organization if necessary.  
EAC.8 - The eight EAC: “navigating the terrain of turbulent markets, complexity and uncertainty” 
refers to the executive who must lead the organization through turbulent markets, complexity and 
uncertainty where the management of boundaryless competitors, partners and customers is 
crucial (Lapalme et al., 2016). Entering into the right partnerships is of great importance here, 
because these partnerships can contribute to both economic and non-economic objectives that 
express themselves in strategic and economic benefits (Kolk, van Tulder, & Kostwinder, 2008; 
Lapalme et al., 2016). 
EAC.9 - The ninth EAC: “making effective use of new resources” focuses on the competitive 
advantage that can be achieved through effective use of new resources such as contextual 
customer data (Lapalme et al., 2016). In order to arrive at new resources, the architecture must 
be critically examined, and a big data mindset is required. In addition, organizations should also 
look at a more Bayesian approach which emphasizes on the execution, evaluation and revision of 




EAC.10 - The tenth EAC: "organizational agility" aims at organizational design which resolves 
around never reaching a final design (Lapalme et al., 2016). The aim should be an agile organization 









Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 





Appendix D: Indicators for agility dimensions 
 
 
Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, 




Appendix E: Development of the assessment instrument 
 
This Appendix describes the development of the assessment instrument. Based on the theoretical 
framework, three steps are elaborated that are necessary for the realization of the assessment 
instrument. This concerns the following steps: determining requirements, matching requirements, 
and finally determining the statements. These steps are illustrated in Figure 1 will be elaborated based 
on an iterative process in which a continuous balance is sought between the theoretical framework 




Figure 1: The development process of the assessment instrument 
Step 1: define requirements 
The theory has shown that there are two perspectives on the basis of which the assessment 
instrument can be designed, namely: the Enterprise Architecture Challenges (EACs) and the Enterprise 
Architecture Effectiveness Measurement Model (EAEMM). By bringing these two perspectives 
together in one assessment instrument, it can be examined to what extent current EAPs contribute to 
EA effectiveness. However, incorporating these two perspectives into one assessment instrument is a 
challenging task and requires a structured approach. That is why it was decided to structure this 
process on the basis of the Design Science Research Methodology (DSRM) approach as described by 
Wieringa (2014).  
Chapter 2 also describes the different views on EA, however, section 2.1.1 is primarily intended as an 
introductory and descriptive section. This knowledge cannot be applied in the development of the 
assessment instrument in which explanatory knowledge is desired and not descriptive knowledge. The 
articles of Lapalme et al. (2016) and Van Der Raadt et al. (2010) deal with this matter in a similar way.  
It is important to start by determining the requirements, as they play a central role in the development 
of the assessment instrument. Wieringa (2014) describes requirements as: “a property of the 
treatment desired by some stakeholder, who has committed resources (time and/or money) to realize 
the property”. In this research, the “treatment” is to determine the extent current EA practices 
contribute to EA effectiveness in the context of EACs which can be interpreted as properties. It is 
therefore important to translate requirements into operationalized properties that contribute to the 
“treatment”, in other words the research objective.  
The operationalization of properties takes place based on indicators that are used during the 
measuring process so that the presence of a property can be determined. This immediately highlights 
an important subject of the assessment instrument, namely the construct validity. Since the properties 
are operationalized by means of indicators, specific attention must be paid to validity aspects. For this 
reason, it was decided to illustrate the requirements, properties, and indicators by means of a table 
in which the relationship between the three elements can be traced. In addition, it is also described 
to which EACs the requirement relates and which literature has been consulted. This approach 
provides insight into the way in which indicators are created and how the requirements are measured. 
Because of this transparency it is clear which phenomena must be observed to be able to determine 
the actual presence of a requirement. 
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The operationalization of the EACs is made possible by the elaboration in section 2.1.2, which indicates 
what the three Enterprise Architecture Grand Challenges (EAGCs) are. The EAGCs were established on 
the basis of ten EACs, which are fully described in Appendix B. The process with regard to determining 
requirements, properties and indicators within this research is shown in Figure 2. 
 
 
Figure 2: The development process of the assessment instrument 
 
Threats that have a negative influence on construct validity have been considered during the 
translation of the EACs into requirements, properties, and indicators. For this, the requirements 
described by Wieringa (2014) have been adhered to, an overview of these requirements and 
associated threats is shown in Table 1. 
Table 1: Construct validity requirements and threats according to Wieringa (2014) 
 
Requirements Threats 
Are the constructs defined explicitly so that researchers 
can classify and count all and only the instances of the 
concept? 
Inadequate definition: there is no definition 
that allows researchers to clearly classify and 
count all and only the instances of the concept 
Can instances be classified unambiguously? Construct confounding: an instance that 
satisfies the concept and satisfies other 
concepts too 
Do indicators of constructs capture the intended meaning 
of the constructs? 
Mono-operation bias: the indicators defined 
for a concept do not fully capture the concept 
Does the method of measurement of an indicator avoid 
bias? 
Mono-method bias: the indicators defined for 
a concept are all measured or applied in the 
same way 
 
Note. Reprinted from “Design science methodology: For information systems and software engineering”, by Wieringa, R. J., 
(2014), p. 88, Heidelberg, DE: Springer. 
 
These threats are handled in this research in the following way:  
Inadequate definition: indicators are formulated in such a way that they provide clear criteria for 
counting and classification purposes. This approach also facilitates step two where the indicators are 
matched to the dimensions of the Enterprise Architecture Effectiveness Measurement Model (EAEM). 
This makes it clear whether a certain dimension measures what it is supposed to measure in the 
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context of this research. The presence of an indicator is determined based on three measurement 
indicators shown in Table 2. 
 
Table 2: Measurement indicators 
 
Measurement indicator Description 
Effort to learn How does the EA stakeholder assess the learning ability of 
the organization? 
Effort to use How does the EA stakeholder assess the use of the 
relevant indicator within the organization 
Presence of resources Presence of policies, standards, strategy, documentation, 
systems, technologies, organizational structures, and 
procedures. 
 
Construct confounding: requirements are formulated in such a way that they give substance to a 
specific EA dimension and not to several. The advantage of this is that the requirement, and thus the 
associated indicator, addresses a specific EA dimension, enabling generalizability within that specific 
dimension. 
Mono-operation bias: the risk of mono-operation bias is mitigated by operationalizing non-directly 
measurable constructs by means of multiple indicators where an effort is made to find a fault and to 
test a resolution. 
Mono-method bias: the assessment instrument has three possible measurement indicators that can 
be divided into two flows, namely the assessment of a stakeholder, the effort and the presence of 
policies, standards, strategies, documentation, systems, technologies, organizational structures and 
procedures. This approach mitigates the risk of mono-method bias because indicators are measured 
in different ways. 
 
Table 3 shows the requirements, properties and indicators that will be used for the development of 
the assessment instrument. It is important to mention that for requirement 10: “The assessment 
instrument shows how agile the organization is” no properties, indicators and units of measurement 
have been established. It was decided not to include EAC.10 as measuring organizational agility would 
add an extra complex dimension to the instrument. Because the measurement of organizational agility 
within the EAEMM is done based on 5 dimensions in which an additional 19 indicators should be 
measured, this would lead to an overly extensive and complex instrument. The assessment instrument 









Requirement (R) Property (P) Indicator (I) 
 
Unit of measurement (M) EAC Reference 
R.1: The assessment instrument 
shows how effectively the 
organization is utilizing data 
outside and within their 
boundaries 
 
P.1: Utilizing data outside 









I.1.1: Technical developments regarding data are monitored 
I.1.2: A periodic evaluation takes place regarding how data is used 
I.1.3: Data is being managed and tracked  
I.1.4: Data is used for decision making  
I.1.5: New technologies and improvements regarding data utilization are 
adopted 
I.1.6: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support data 
utilization practices 
 
M.1.1: Effort to learn 
M.1.2: Effort to learn 
M.1.3: Effort to use 
M.1.4: Effort to use 
M.1.5: Effort to use 
 
M.1.6: Presence of resources 
EAC.1 (Fang, 2015; Lapalme et 
al., 2016) 
R.2: The assessment instrument 
shows how effectively the 
organization is managing their 
knowledge 








I.2.1: Developments on how to improve organizational Knowledge 
Management are followed 
I.2.2: A Knowledge Management strategy is in place 
I.2.3: A Knowledge Management culture is promoted by the management 
I.2.4: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support Knowledge 
Management 
 
M.2.1: Effort to learn 
 
M.2.2: Effort to use 
M.2.3: Effort to use 
M.2.4: Presence of resources 
EAC.2 (Dell & Gray, 2014; Girard 
& Girard, 2015; Lapalme 
et al., 2016) 
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R.3: The assessment instrument 
shows how effectively the 

















I.3.1: Developments in the field organizational adaptability and innovation 
are followed 
I.3.2: How work is experienced by employees is periodically evaluated 
I.3.3: Process design decisions which focus on standardization and 
compliance are reviewed 
I.3.4: Through employee empowerment, an organization coordinates its 
decision-making capabilities effectively   
I.3.5: The organization designs interesting and meaningful work 
I.3.6: When designing work, the organization pays attention to processes 
that focus on standardization and compliance since they are suitable for 
machines but not for people 
I.3.7: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support 
organizational adaptability and innovation 
 
M.3.1: Effort to learn 
 
M.3.2: Effort to learn 
M.3.3: Effort to learn 
M.3.2: Effort to use 
M.3.4: Effort to use 
 
M.3.5: Effort to use 
M.3.6: Effort to use 
 
 
M.3.7: Presence of resources 
EAC.3 (Hackman & Oldham, 
1975; Kahn, 1990; 
Lapalme et al., 2016; 
Lepisto & Pratt, 2017; 
Wrzesniewski & Dutton, 
2001) 
R.4: The assessment instrument 
shows how effectively the 
organization is designing 
responsible processes 
 










I.4.1: Developments related to people, environment and society are 
followed 
I.4.2: The organization takes people, environment and society into 
account when designing processes and organizations 
I.4.3: The organization has sustainability as main objective 
I.4.4: The organization is able to response to changes related to people, 
environment and society 
I.4.5: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support designing 
responsible processes and organizations 
M.4.1: Effort to learn 
 
M.4.2: Effort to use 
 
M.4.3: Effort to use 
 
M.4.4: Effort to use 
 
M.4.5: Presence of resources 
EAC.4 (Chau, Maurer, & Melnik, 
2003; Lapalme et al., 
2016) 
R.5: The assessment instrument 
shows how effectively the 
organization is dealing with 
greater cultural and generational 
diversity among workers 
P.5: Dealing with greater 
cultural and generational 
diversity among workers 
I.5.1: Developments regarding greater cultural and generational diversity 
among workers are followed 
I.5.2: The organization is aware that heterogeneity among employees is 
increasingly taking a prominent place within business scenarios 
I.5.3: The organization is looking for a balance in heterogeneity among 
work forces and takes appropriate measures 
I.5.4: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support dealing 
with greater cultural and generational diversity among workers 
 
M.5.1: Effort to learn 
 
M.5.2: Effort to learn 
 
M.5.3: Effort to use 
 
M.5.4: Presence of resources 
 
 
EAC.5 (Mazhar & Zaheer, 2010; 
Backes‐Gellner & Pull 
2013; Lapalme et al., 
2016) 
 
R.6: The assessment instrument 
shows how effectively the 
organization is dealing with 
challenges related to ownership, 
responsibility, roles, and power 
 
P.6: Dealing with 
challenges related to 
ownership, responsibility, 
roles, and power 
 
I.6.1: Developments related to ownership, responsibility, roles, and power 
are followed 
I.6.2: The organization uses initiatives such as co-creation and co-
production for exercising stakeholder influence 
I.6.3:  The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support dealing 
with challenges related to ownership, responsibility, roles, and power 
M.6.1: Effort to learn 
 
M.6.2: Effort to use 
 
M.6.3: Presence of resources 
EAC.6 (Lapalme et al., 2016; 





      
R.7: The assessment instrument 
shows accessible the 
organization is through virtual 
channels 
 
R.7: 24/7 accessibility 
through virtual channels 
 
I.7.1: Developments related to technological changes and trends, with a 
specific scope on online accessibility, are followed 
I.7.2: The organization reviews its online accessibility periodically  
I.7.3: The organization is 24/7 accessible through virtual channels 
I.7.4: The organization adopts new virtual accessibility technologies  
I.7.5: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support virtual 
accessibility 
 
M.7.1: Effort to learn 
 
M.7.2: Effort to learn 
M.7.3: Effort to use 
M.7.4: Effort to use 
M.7.5: Presence of resources 
EAC.7 (Lapalme et al., 2016) 
R.8: The assessment instrument 
shows how effectively the 
organization is navigating the 
terrain of turbulent markets, 
complexity, and uncertainty 
 
R.8: Navigating the terrain 




I.8.1: Developments related to the management of competitors, partners 
and customers are followed 
I.8.2: Existing partnerships are periodically evaluated 
I.8.3: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support navigating 
the terrain of turbulent markets, complexity, and uncertainty 
 
M.8.1: Effort to learn 
 
M.8.2: Effort to use 
 
 
M.8.3: Presence of resources 
EAC.8 (Kolk, van Tulder, & 
Kostwinder, 2008; 
Lapalme et al., 2016) 
R.9: The assessment instrument 
shows how effectively the 
organization is making effective 
use of new resources 
R.9: Making effective use 
of new resources 
 
I.9.1: Developments on how new data resources can be used to gain a 
competitive advantage are followed 
I.9.2: The architecture is critically examined and periodically reviewed 
I.9.3: The organization emphasizes on the execution, evaluation, and 
revision of their strategy 
I.9.4: New resources are used to gain a competitive advantage  
I.9.5: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications that support making 
effective use of new resources 
 
M.9.1: Effort to learn 
 
M.9.2: Effort to learn 
M.9.3: Effort to use 
 
M.9.4: Effort to use 
M.9.5: Presence of resources 
EAC.9 (Satell, 2014; Lapalme et 
al., 2016) 
 
R.10: The assessment 














Step 2: match requirements 
The Enterprise Architecture Effectiveness Measurement Model (EAEMM) forms the basis of the 
assessment tool. A substantiation of why this model has been selected as a means of measuring EA 
effectiveness in the context of EACs is described in section 2.1.3. Figure 3 illustrates the framework of 
the assessment tool showing that EA Practices should lead to agility and alignment. To be able to 
measure these two organizational objectives, which determine EA effectiveness, 11 dimensions have 
been developed in the EAEMM. These high-level dimensions can be measured on the basis of 
indicators included in Appendix C and Appendix D. Since the EAEMM has not been specifically 
developed for demonstrating EA effectiveness in the context of EACs, it is important to evaluate to 




Figure 3: Framework for measuring EA effectiveness in the context of EA Grand Challenges 
First, through an iterative process, the requirements are matched to the EAEMM dimensions. By 
evaluating the EAEMM dimensions and considering what being is measured, how it is measured and 
based on which indicators it is measured, it was possible to link the requirements to their respective 
EAEMM dimensions. The results can be consulted in Table 4. In the context of transparency, which 
also contributes to construct validity, it has been made clear why a certain requirement is linked to a 
specific dimension. For each requirement a short description is given, stating why the requirement is 
matched to that specific dimension. Attention is also paid to any shortcomings of the given dimension, 
which can then be considered during the development of step 3. The results of this process can be 
consulted in Table 5.  
During the elaboration of this step, it emerged that measuring EAC 10: "organizational agility" will be 
difficult. This is because “organizational agility” within the EAEMM is measured based on four 
additional dimensions. This would make it necessary to include 15 additional EAEMM indicators in the 
final assessment instrument, which should then be translated into approximately 45 statements. This 
would greatly increase the number of statements within the assessment instrument, which would 
make the assessment instrument far too broad. For this reason, it was decided not to include EAC 10: 





Table 4: Overview of EAEMM dimensions according to Van Der Raadt et al., (2010) and matched requirements 
 
Dimension (D) Description Contributing output of EA function 
 
Requirement 
D.1: External monitoring Identification of changes and opportunities, and the 
ability to translate these to new business and IT ideas. 
 
Architects keep up with the social, market, technological and regulatory 




D.2: Flexibility Ability to change organizational components without 
major changes and investments. 
Standardized organizational components (through EA products and EA 
governance) enable easy re-orchestration of components to implement changes. 
*R.10 
D.3: Speed Shortest time-to-market, time to act upon change, 
educate employees, and run end-to-end operations. 
 
Architects use their domain knowledge to help projects shorten their lead time by 
identifying reuse of existing organizational components and helping to integrate 
the new solutions with the existing organizational components. 
*R.10 
D.4: Quality & customization High quality and customizable products and services of 
the business and IT 
 
Architects use their domain knowledge to guide projects in making high quality 
designs, ensuring the quality requirements of the products and services are 
realized. 
*R.10 
D.5: Initiation of change Ability and willingness of management (and the 
workforce) to initiate changes to implement new business 
ideas or introduce new technologies. 
Architects helps management in decision making about new business and IT 
ideas, by creating solution alternatives and analysing their profitability and 
feasibility. 
*R.10 
D.6: Internal monitoring Routine reviews, assessments, and benchmarks of 
operational performance of and changes implemented to 
business and IT organizational components. 
 
EA products describe the quality indicators of all organizational components, and 
thus provide input for the specification of performance indicators and service 
level agreements. Architects perform reviews of solutions and changes 
implemented. 
R.1., R.9 
D.7: Communication & 
understanding 
Common understanding of business and IT through 




EA products contain explicit knowledge (descriptions) of business and IT 
components, which allows knowledge sharing. Architects provide management 
with insight in, and advice about, the consequences of decision making on 
existing organizational components. 
R.2 
D.8: Governance Formal decision making, monitoring, and control of 
priorities and budget for both business and IT. 
 
Architects translate strategic objectives to an architectural blueprint and 
transformation roadmap. Architects ensure that solutions and operational 





Note. Reprinted from “The relation between EA effectiveness and stakeholder satisfaction”, by Van Der Raadt, B., Bonnet, M., Schouten, S., & Van Vliet, H., 2010, Journal of Systems and Software, 
83(10), P.1963. 
D.9: Partnership Business and IT are trusted partners where the business 
sponsors IT, sharing risks and rewards. 
 
 
EA products link strategic plans and organizational components of the business 
(optimized for value creation) and IT (optimized for business support). By 
embracing and ratifying these EA products, business and IT management create a 
sense of partnership. 
R.6, R.8 
D.10: Readiness for change Ability and willingness of the enterprise workforce to 
change attitudes, opinions, and behaviour. 
 
EA products provide insight in the consequences of, and the rationale for, 
organizational changes. By explaining the consequences and rationale, architects 
help changing the attitude, opinions, and behaviour of the employees impacted. 
R.3, R.5 
D.11: Conformance & 
integration 
Consolidation, standardization, and integration of 
organizational components to a coherent, transparent, 
and flexible business and IT landscape. 
 
EA products provide transparent and enterprise-wide coherent architecture and 
standards. They describe and prescribe the consolidation and integration of 
organizational components. Architects ensure that all changes and new solutions 








































R.1 D.6 To gain insight into how effectively the organization is utilizing data outside and within their boundaries, it is necessary to assess 
how the organization handles internal data monitoring (D.6). This dimension focuses on evaluating and implementing business 
and IT performance in which data plays an important role. However, because D.6 mainly focuses on internal monitoring and not 
on external technical developments in the field of data utilization this will have to be considered when working out step 2. 
R.2 D.7 Effective Knowledge Management (KM) plays a central role in R.2. For this reason, D.7 has been selected as communication and 
understanding are determining factors when it comes to KM. In addition, D.7 focuses on the presence of knowledge 
descriptions that enable knowledge sharing, which also give substance to the KM aspect that R.2 focuses on. 
R.3 D.10 R.3 focuses on organizational adaptability and innovation, D.10 fits in almost seamlessly since this dimension focuses on the 
relationship between employees and organizational changes. However, this dimension is limited to changing attitudes, opinions, 
and behaviour and not the interaction between these factors when new work and processes are developed. This will therefore 
have to be considered in step 3. 
R.4 D.1 When developing responsible processes (R.4), it is important that people, environment, and society are considered, which are 
external factors and therefore fall outside the organization. During the matching process of this requirement, attention has 
been paid to the fact that “external monitoring” (D.1) is mainly aimed at identifying external changes and that the design of 
responsible processes (R.4) probably must be transferred to another dimension. However, D.1 focuses on external monitoring 
and the organizational responsiveness and thus the actual follow-up actions (designing responsible processes) that are sought 
within R.4. 
R.5 D.10 R.5 is matched to D.10 as this dimension focuses specifically on workforces and organizational changes such as dealing with 
greater cultural and generational diversity among workers. Since D.10 focuses on providing insight into the organizational 
willingness to change, this is a suitable dimension for R.5. It will be necessary to further specify this dimension in step 3 for the 
purpose of this requirement. 
R.6 D.9 R.6 focuses on how organizations deal with challenges related to ownership, responsibility, roles, and power in which external 
partners play a central role. Although D.1 has an external scope when it comes to monitoring developments in the areas of 
social, market, technological and regulatory developments, no attention is paid to partnerships. D.9 on the other hand focuses 
on partnerships but with an internal focus. That is why this dimension will have to be adjusted in step 3 so that external 
partnerships are also given substance. 
R.7 D.1 R.7 is matched to D.1 because of the strong external scope that both elements have. For example, R.7 focuses on 24/7 access 
via virtual channels where external monitoring is important. To meet customer requirements, it is important that social, market, 
technological and regulatory developments are followed and acted upon. This results in a virtual platform that is up-to-date and 
meets customer expectations. 
R.8 D.9 To be able to navigate the terrain of turbulent markets, complexity and uncertainty requires the right partnerships (R.8). For this 
reason, R.8 is matched to D.9 which focuses on partnerships. However, this dimension must be adjusted in step 3 because the 
D.9 focuses exclusively on internal partnerships. 
R.9 D.6 To determine how effectively the organization uses new resources (R.9), it is important to consider the ability and willingness of 
management to deploy these new resources. D.5 focuses on clarifying this requirement by looking at the extent to which 
architects help management in recognizing new business ideas or technologies.  
*R.10 D.1, D.2, 
D.3, D.4, 





Step 3: determine statements 
Now that the indicators have been matched to five EAEMM dimensions, the statements can be drawn 
up. Since EAEMM has its own indicators that are not specifically made for measuring EA effectiveness 
in the context of EACs, it was decided to make use of these indicators as a frame of reference. The 
advantage of this is that it is possible to check whether the indicators and thus the statements match 
relevant topics when it comes to measuring EA effectiveness. This approach has resulted in 43 
statements which can be consulted in Table 6. The EA stakeholder can answer the statement based 
on a 6-point Likert scale. 



















S.4.1: External developments related to people, environment and society are followed in a consistent and 
structured manner. 
S.4.2: External aspects such as people, environment and society are considered when designing processes and 
systems. 
S.4.3: The organization has sustainability as main objective and behaves accordingly. 
S.4.4: The presence of flexible processes and systems enable the organization to respond to external changes 
related to people, environment, and society. 
S.4.5: The presence of policies, organizational structures, procedures, technologies, information assets and 
applications enable the organization to maintain and develop sustainable processes and systems. 
S.7.1: The organization follows technological developments in the field of online accessibility in a consistent and 
structured manner. 
S.7.2: Periodic reviews take place regarding online accessibility with the aim of improving the customer experience. 
S.7.3: Customers can view their products and services online, while it is also possible to make changes. 
S.7.4: When designing processes and systems, new technologies are being adopted and implemented to improve 
online accessibility. 
S.7.5: The presence of policies, organizational structures, procedures, technologies, information assets and 
























S.1.1: Internal and external developments related to how data can be utilized are followed in a consistent and 
structured manner. 
S.1.2: A periodic evaluation takes place regarding how data is used with help from external partners. 
S.1.3: Data is being managed and tracked in a consistent and structured manner. 
S.1.4: Data is actively used throughout the organization when making decisions. 
S.1.5: New technologies and improvements regarding data utilization are adopted so that data can be utilized to its 
full potential. 
S.1.6: The presence of policies, organizational structures, procedures, technologies, information assets and 
applications enable the organization to maintain, develop and improve data utilization practices. 
S.9.1: Developments on how new data resources can be used to gain a competitive advantage are followed. 
S.9.2: The data architecture is critically examined and periodically reviewed with the help of external partners. 
S.9.3: The organization emphasizes on the execution, evaluation, and revision of their strategy. 
S.9.4: New data resources are actively used to gain a competitive advantage. 
S.9.5:  The presence of policies, organizational structures, procedures, technologies, information assets and 


















   
   
   
   
















S.2.1: Developments in the field of Knowledge Management are followed in a consistent and structured manner. 
S.2.2: There is a clear Knowledge Management strategy in place which deals with the dissemination of knowledge. 
S.2.3: A Knowledge Management culture is actively promoted by the management.  
S.2.4: The presence of policies, organizational structures, procedures, technologies, information assets and 
applications enable an effective Knowledge Management culture.  
  













S.6.1: Developments related to ownership, responsibility, roles, and power are followed in a consistent and 
structured manner. 
S.6.2: Initiatives such as co-creation and co-production are used for exercising stakeholder influence. 
S.6.3: The presence of policies, organizational structures, procedures, technologies, information assets and 
applications help the organization to deal with challenges related to ownership, responsibility, roles, and power. 
S.8.1: Developments related to competitors, partners and customers are followed in a consistent and structured 
manner. 
S.8.2: Existing partnerships are periodically evaluated, and action is taken if necessary. 
S.8.3: The presence of policies, organizational structures, procedures, technologies, information assets and 
























S.3.1: Developments in organizational adaptability and innovation are followed in a consistent and structured 
manner. 
S.3.2: How work is experienced by employees is periodically evaluated and action is taken if necessary. 
S.3.3: Process design decisions which focus on standardization and compliance are reviewed. 
S.3.4: Through employee empowerment, the organization coordinates its decision-making capabilities effectively. 
S.3.5: The organization designs interesting and meaningful work. 
S.3.6: When designing work, the organization pays attention to processes that focus on standardization and 
compliance since they are suitable for machines but not for people. 
S.3.7: The presence of policies, organizational structures, procedures, technologies, information assets and 
applications enable organizational adaptability and innovation. 
S.5.1: Developments regarding greater cultural and generational diversity among workers are followed in a 
consistent and structured manner. 
S.5.2: The organization is aware that heterogeneity among employees is increasingly taking a prominent place 
within business scenarios. 
S.5.3: The organization is looking for a balance in heterogeneity among work forces and takes appropriate 
measures. 
S.5.4: The presence of policies, organizational structures, procedures, technologies, information assets and 































Figure 4: Fourth screen assessment instrument, dimension: “communication & understanding”  
 
 





























Figure 7: Seventh screen assessment instrument: “results” 
 
 




Appendix G: Document Analysis 
 






Appendix H: Interview schedule for expert interview 
 





• The participant is welcomed and thanked 
• The researcher introduces himself briefly 
• The research goal and the research method are explained 
• The purpose of the interview is explained 
• An explanation is given about the anonymity, confidentiality and the way in which the 
recording is processed and stored. 
• The participant is given the opportunity to ask questions in advance. 
 
 
2. Introductory questions 
 
• Can you tell us more about your role in the organization and your involvement in the 
subject of enterprise architecture? 
• Which enterprise architecture challenges do you see arising within the organization? 




3. Review assessment tool 
 
• Go through the introduction screen 
• Go through the statements and pay attention to the layout 
• Go through the results screen 
 
 
4. In-depth questions  
 
• To what extent do the statements relate to current developments within the 
organization? 
• Are the statements sufficiently clear and is there a connection with the target group? 
• To what extent are the results considered useful and how could this be improved? 
 
 
5. Provide summary and complete interview  
 
• A summary of points for improvement is given (interpretation check) 






Appendix I: Transcription of expert interview 
 























Statement in assessment instrument 
 
  
Adjustment based on expert interview  Statement in assessment instrument 
 
Order 
S.1.1: Internal and external developments related to how data can be 
utilized are followed in a consistent and structured manner. 
Feedback from expert: See feedback statement Q.1.2.  
Adjustment: Including both internal and external 
developments within this statement creates confusion. 
For this reason, it has been decided to focus on 
external developments as this plays a central role in the 
EAC. 
 
External developments related to how data can be utilized are 
followed in a consistent and structured manner. 
4 
S.1.2: A periodic evaluation takes place regarding how data is used 
with help from external partners. 
Feedback from expert: “I find statement 2 difficult, 
which are actually two questions in one” and “then I 
think yes, we do it periodically but not with external 
partners so: “completely disagree”. 
Adjustment: The part “with help from external 
partners” has been removed from the statement 
because it is possible that the organization performs a 
good evaluation, but without the help of external 
partners.  In addition, the EAC does not specifically 
target these external partners, this addition has been 
made based on the EAEMM. 
 
A periodic evaluation takes place regarding how data is used. 5 
S.1.3: Data is being managed and tracked in a consistent and 
structured manner. 




S.1.4: Data is actively used throughout the organization when making 
decisions. 
Feedback from expert: “Shouldn't you simplify the 
statement?” (feedback on statement Q.4.1). 
Adjustment: The question has been simplified to 
increase comprehensibility. 
 
Data is essential when it comes to decision making. 1 
S.1.5: New technologies and improvements regarding data utilization 
are adopted so that data can be utilized to its full potential. 
Feedback from expert: “Shouldn't you simplify the 
statement?” (feedback on statement Q.4.1). 
Adjustment: The statement has been simplified to 
increase comprehensibility. 
Improvements and technologies are adopted so that data can be 








S.1.6: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications enable the 
organization to maintain, develop and improve data utilization 
practices. 
Feedback from expert: “I find this statement very long” 
and “Because now you have a lot of things, you're going 
to try to relate them all to each other in your head”. 
Adjustment: The statement has been simplified by 
changing the part “enable the organization to maintain, 
develop and improve data utilization practices”. There 
were to many variables incorporated into one 
statement. 
  
Resources such as policies, organizational structures, procedures, 
technologies, information assets and applications enable effective 
data utilization practices. 
6 
S.9.1: Developments on how new data resources can be used to gain 
a competitive advantage are followed. 
Feedback from expert: “I don't know what you're 
asking, what exactly your goal is”. 
Adjustment: The statement has been simplified by 
emphasizing on "new data resources" and "competitive 
advantage" as these two topics are explicitly 
mentioned in the EAC. 
 
The organization is continuously looking at how new data 
resources can be used to gain a competitive advantage. 
9 
S.9.2: The data architecture is critically examined and periodically 
reviewed with the help of external partners. 
Feedback from expert: See feedback statement Q.1.2. 
Adjustment: The part “with help from external 
partners” has been removed from the statement 
because it is possible that the organization performs a 
good data architecture review, but without the help of 
external partners. In addition, the EAC does not 
specifically target these external partners, this addition 
has been made based on the EAEMM.  
 
The data architecture is critically examined and periodically 
reviewed. 
10 
S.9.3: The organization emphasizes on the execution, evaluation, and 
revision of their strategy. 
Feedback from expert: “I don't think everyone will 
understand this statement”. 
Adjustment: This statement has been made clearer by 
naming organizational planning and execution cycles 
(traditional approach) and then focusing on the 
execution, evaluation, and revision of their strategy. 
 
The organization focuses not only on organizational planning and 
execution cycles, but also on the execution, evaluation, and 
revision of their strategy. 
 
7 
S.9.4: New data resources are actively used to gain a competitive 
advantage. 
Feedback from expert:  The previous statement (Q.9.1) 
is about resources and this one is more about tooling. 
Adjustment: "contextual data" has been added to the 
statement to emphasize that it is about "tooling" and 
the way in which data is used within the organization. 
New data resources such as contextual data are actively used to 






















S.9.5:  The presence of policies, organizational structures, 
procedures, technologies, information assets and applications enable 
the organization to make effective use of new data resources. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened.”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, procedures, 
technologies, information assets and applications enable the 
organization to make effective use of new data resources. 
11 





















Statement in assessment instrument 
 
  
Comment based on expert interview and document 
analysis 
 
Statement in assessment instrument 
 
Order 
S.4.1: External developments related to people, environment and 
society are followed in a consistent and structured manner. 
- External developments related to people, environment and society 
are followed in a consistent and structured manner. 
 
4 
S.4.2: External aspects such as people, environment and society are 
considered when designing processes and systems. 
- External aspects such as people, environment and society are 
considered when designing processes and systems. 
 
2 





The organization has sustainability as main objective and behaves 
accordingly. 
3 
S.4.4: The presence of flexible processes and systems enable the 
organization to respond to external changes related to people, 
environment, and society. 
- The presence of flexible processes and systems enable the 
organization to respond to external changes related to people, 
environment, and society. 
 
1 
S.4.5: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications enable the 
organization to maintain and develop sustainable processes and 
systems. 
Feedback from expert: “Shouldn't you simplify the 
statement?” (feedback on statement Q.4.1). 
Adjustment: The statement has been simplified to 
increase comprehensibility. 
 
Resources such as policies, organizational structures, procedures, 
technologies, information assets and applications enable the 
development of a sustainable organization. 
5 
S.7.1: The organization follows technological developments in the 
field of online accessibility in a consistent and structured manner. 
Feedback from expert: “I think this is an old-fashioned 
statement” and “As if you do something that is not 
online”  
Adjustment: “online accessibility” has been changed to 
“accessibility”. Accessibility can be experienced in 
different ways, not only through the online channel. 
 
The organization follows technological developments in the field 
of accessibility in a consistent and structured manner. 
8 
S.7.2: Periodic reviews take place regarding online accessibility with 
the aim of improving the customer experience. 
Feedback from expert: See feedback statement Q.7.1. 
Adjustment: “online accessibility” has been changed to 
“accessibility”. Accessibility can be experienced in 
different ways, not only through the online channel. 
 
 
Accessibility is periodically reviewed and improved with the aim of 




S.7.3: Customers can view all their products and services online, while 
it is also possible to make changes. 
Feedback from expert: “This is actually a yes or no 
statement” and “This is because of the word: “all””. 
Adjustment: The statement has been simplified and 
“can view all their products and services online” has 
been removed. 
 
Customers and prospects experience the organization as 
accessible. 
6 
S.7.4: When designing processes and systems, new technologies are 
being adopted and implemented to improve online accessibility. 
Feedback from expert: See feedback statement Q.7.1. 
Adjustment: “online accessibility” has been changed to 
“accessibility”. Accessibility can be experienced in 
different ways, not only through the online channel. 
 
When designing processes and systems, new technologies are 
being adopted and implemented to improve accessibility. 
7 
S.7.5: The presence of policies, organizational structures, procedures, 
technologies, information assets and applications enable the 
organization to maintain, develop and improve the virtual 
accessibility. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, technologies, 
information assets and applications enable the organization to 
improve their accessibility. 
10 
    






































   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   













Statement in assessment instrument 
 
  
Comment based on expert interview and document 
analysis 
 
Statement in assessment instrument 
 
Order 
S.2.1: Developments in the field of Knowledge Management are 
followed in a consistent and structured manner. 
  
- Developments in the field of Knowledge Management are 
followed in a consistent and structured manner. 
3 
S.2.2: There is a clear Knowledge Management strategy in place 
which deals with the dissemination of knowledge.  
Feedback from expert: “I do not know what 
dissemination is”. 
Adjustment: “Dissemination” has been replaced by 
“distribution” this is much clearer.  
 
There is a clear Knowledge Management strategy in place which 
deals with the distribution of knowledge. 
2 
S.2.3: A Knowledge Management culture is actively promoted by the 
management.  
  
- A Knowledge Management culture is actively promoted by the 
management. 
1 
S.2.4: The presence of policies, organizational structures, 
procedures, technologies, information assets and applications enable 
an effective Knowledge Management culture.  
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, procedures, 
technologies, and applications enable an effective Knowledge 
Management culture. 
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Statement in assessment instrument 
 
  
Comment based on expert interview and document 
analysis 
 
Statement in assessment instrument 
 
Order 
S.6.1: Developments related to ownership, responsibility, roles, and 
power are followed in a consistent and structured manner. 
Feedback from expert: “I just do not understand 
statement 1” and “This statement makes me think 
about internal responsibility, ownership, etc. and that is 
why I find that statement very difficult “   
Adjustment: A clear emphasis was placed on the 
external character of this EAC and how the organization 
deals with this. 
 
The organization monitors its image among customers, partners 
and other relevant stakeholders in a consistent and structured 
manner.  
2 
S.6.2: Initiatives such as co-creation and co-production are used for 
exercising stakeholder influence.  
- Initiatives such as co-creation and co-production are used for 
exercising stakeholder influence. 
1 
S.6.3: The presence of policies, organizational structures, 
procedures, technologies, information assets and applications help 
the organization to deal with challenges related to ownership, 
responsibility, roles, and power. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, technologies, 
information assets and applications help the organization to deal 
with challenges related to ownership, responsibility, roles, and 
power. 
3 
S.8.1: Developments related to competitors, partners and 
customers are followed in a consistent and structured manner. 
Feedback from expert: “I think this is a difficult 
statement” and “This feels like it is the same as 
statement 1” (Q.6.1). 
Adjustment: The statement has been adjusted to 
better interpret the EAC. 
When evaluating partnerships, both at economic and non-
economic objectives are taken into account that express 
themselves in strategic and economic benefits. 
4 
S.8.2: Existing partnerships are periodically evaluated, and action is 
taken if necessary. 
  
- Existing partnerships are periodically evaluated, and action is 
taken if necessary. 
5 
S.8.3: The presence of policies, organizational structures, 
procedures, technologies, information assets and applications help 
the organization in navigating the terrain of turbulent markets, 
complexity, and uncertainty. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, procedures, 
technologies, and applications enable the organization in 
navigating the terrain of turbulent markets, complexity and 
uncertainty. 
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Statement in assessment instrument 
 
  
Comment based on expert interview and document 
analysis 
 
Statement in assessment instrument 
 
Order 
S.3.1: Developments in organizational adaptability and innovation 
are followed in a consistent and structured manner.  
- Developments in organizational adaptability and innovation are 
followed in a consistent and structured manner. 
4 
S.3.2: How work is experienced by employees is periodically 
evaluated and action is taken if necessary.  
- How work is experienced by employees is periodically evaluated 
and action is taken if necessary. 
5 
S.3.3: Process design decisions which focus on standardization and 
compliance are reviewed.  
- Process design decisions which focus on standardization and 
compliance are reviewed. 
6 
S.3.4: Through employee empowerment, the organization 
coordinates its decision-making capabilities effectively.  
- Through employee empowerment, the organization coordinates 
its decision-making capabilities effectively. 
1 
S.3.5: The organization designs interesting and meaningful work.  - The organization designs interesting and meaningful work. 2 
S.3.6: When designing work, the organization pays attention to 
processes that focus on standardization and compliance since they 
are suitable for machines but not for people. 
  
- When designing work, the organization pays attention to 
processes that focus on standardization and compliance since they 
are suitable for machines but not for people. 
3 
S.3.7: The presence of policies, organizational structures, 
procedures, technologies, information assets and applications 
enable organizational adaptability and innovation. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, procedures, 




S.5.1: Developments regarding greater cultural and generational 
diversity among workers are followed in a consistent and structured 
manner. 
Feedback from expert: I am actually missing a bit here; 
this is to say you are following it. But ultimately, it's 
about doing.  
Adjustment: This statement focusses on the learning 
indicator, in order to learn it is necessary to track the 
developments. Because of this the statement has not 
been changed.  
 
 
Developments regarding greater cultural and generational 




S.5.2: The organization is aware that heterogeneity among 
employees is increasingly taking a prominent place within business 
scenarios. 
Feedback from expert: See feedback statement Q.2.2. 
Adjustment: Despite the fact that there has been no 
feedback on this statement, “heterogeneity” has been 
clarified through a number of variables. 
Heterogeneity, with variables such as; gender, age, work 
experience and function area among employees is increasingly 




S.5.3: The organization is looking for a balance in heterogeneity 
among work forces and takes appropriate measures. 
Feedback from expert: “By this I mean, male / female 
or Muslim relationship, Christian. Everything is possible” 
and “What exactly do you mean by this statement?”. 
Adjustment: “heterogeneity” has been clarified 
through a number of variables and a clear emphasis has 
been made on the desired output.  
 
When designing teams, heterogeneity, with variables such as; 
gender, age, work experience and function is taken into account 
resulting in high performing teams. 
8 
S.5.4: The presence of policies, organizational structures, 
procedures, technologies, information assets and applications 
support the organization in dealing with greater cultural and 
generational diversity among workers. 
Feedback from expert: “Statement 5 is too long, but we 
already knew that (because of statement Q.1.6), it 
really needs to be shortened”. 
Adjustment: The statement has been simplified and 
the listing of resources now serves as an example. 
 
Resources such as organizational structures, procedures, 
technologies, and applications help the organization in dealing 
with greater diversity among workers 
 
11 




























Figure 4: Fourth screen assessment instrument, dimension: “communication & understanding”  
 
 


























Figure 7: Seventh screen assessment instrument: “results”  
 


















Appendix L: Interview schedule 
 






• The participant is welcomed and thanked 
• The researcher introduces himself briefly 
• The research goal and the research method are explained 
• The purpose of the interview is explained 
• An explanation is given about the anonymity, confidentiality and the way in which the 
recording is processed and stored. 
• The participant is given the opportunity to ask questions in advance. 
 
 
2. Intake questions 
 
• Can you tell us more about your role in the organization and your involvement in the 
subject of enterprise architecture? 
• Which enterprise architecture challenges do you see arising within the organization? 
• The intake questions are completed 
 
 
3. Assessment instrument 
 
• The assessment instrument is completed 
• The results are discussed 
 
 
4. Evaluation of assessment instrument 
 
• Evaluation questions are answered 
 
 
5. Provide summary and complete interview  
 
• A summary of points  






Appendix M: Transcribed interviews 
 





Appendix N: Quantitative and qualitative data 
 
Quantitative data 
This Appendix contains the data used in the demonstration phase. First, the quantitative data is 
presented. Table 1 shows an overview of all answers given during the interviews. 
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Effort to use, effort to learn and presence of resources 
Because the statements are divided into three measurement indicators, the effort to use, effort to 
learn and presence of resources can be examined per EACs based on this data. The results can be 
consulted in Figure 1 to Figure 9. 
 
 













Figure 2: Effort to use, effort to learn and presence of resources (making effective use of new resources) 
 
Figure 3: Effort to use, effort to learn and presence of resources (designing responsible processes and 
organizations) 
 
Figure 4: Effort to use, effort to learn and presence of resources (24/7 accessibility through virtual channels) 
 
Figure 5: Effort to use, effort to learn and presence of resources (effective Knowledge Management) 
 
 




Totally agree Agree Neither agree nor disagree Disagree Totally disagree




Totally agree Agree Neither agree nor disagree Disagree Totally disagree




Totally agree Agree Neither agree nor disagree Disagree Totally disagree








Figure 6: Effort to use, effort to learn and presence of resources (dealing with challenges related to ownership, 
responsibility, roles, and power) 
 
Figure 7: Effort to use, effort to learn and presence of resources (navigating the terrain of turbulent markets, 
complexity and uncertainty) 
 
Figure 8: Effort to use, effort to learn and presence of resources (organizational adaptability and innovation) 
 
Figure 9: Effort to use, effort to learn and presence of resources (dealing with greater cultural and generational 
diversity among workers)  




Totally agree Agree Neither agree nor disagree Disagree Totally disagree




Totally agree Agree Neither agree nor disagree Disagree Totally disagree




Totally agree Agree Neither agree nor disagree Disagree Totally disagree




Totally agree Agree Neither agree nor disagree Disagree Totally disagree
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The average score per statement was also examined. It is possible to see what the highest and the 
lowest rated statements have been. The results can be consulted in Figure 10. Table 2 can be consulted 
to determine which EAC the statement belongs to. 
 
 
Figure 10: Average score per statement  













































Table 2: Overview of EACs and related statements 
Enterprise architecture challenge (EAC)  EAC  Statements  
Utilizing data outside and within their boundaries EAC.1 Q.1.1 to Q.1.6 
Making effective use of new resources EAC.9 Q.9.1 to Q.9.5 
Designing responsible processes and organizations EAC.4 Q.4.1 to Q.4.5 
24/7 accessibility through virtual channels EAC.7 Q.7.1 to Q.7.5 
Effective Knowledge Management EAC.2 Q.2.1 to Q.2.4 
Dealing with challenges related to ownership, responsibility, roles, and power EAC.6 Q.6.1 to Q.6.3 
Navigating the terrain of turbulent markets, complexity and uncertainty EAC.8 Q.8.1 to Q.8.3 
Organizational adaptability and innovation EAC.3 Q.3.1 to Q.3.7 
Dealing with greater cultural and generational diversity among workers EAC.5 Q.5.1 to Q.5.4 
 
Cronbach’s Alpha formula 
The following formula was used to determine the Cronbach's Alpha:  
                                                                                              
The calculation was performed in Excel using the VARP function, the results and calculations can be 
consulted in Table 3 to Table 12. 
Table 3: Cronbach’s Alpha per EAC 
Enterprise architecture challenge Cronbach's Alpha 
Utilizing data outside and within their boundaries 0.715 
Making effective use of new resources 0.765 
Designing responsible processes and organizations 0.708 
24/7 accessibility through virtual channels 0.727 
Effective knowledge management 0.732 
Dealing with challenges related to ownership, responsibility, roles, and power 0.709 
Navigating the terrain of turbulent markets, complexity and uncertainty 0.702 
Organizational adaptability and innovation 0.732 





Table 4: Calculation of Cronbach’s Alpha: “utilizing data outside and within their boundaries” 
Interview 
Utilizing data outside and within their boundaries 
Total variances 
Statement 
1 2 3 4 5 6 
1 3 5 2 4 3 4 21 
2 3 5 4 2 5 2 21 
3 5 3 2 3 2 3 18 
4 4 4 2 4 1 4 19 
5 1 2 3 1 2 2 11 
6 3 3 4 4 3 2 19 
7 5 5 4 5 4 4 27 
Variances 1.67 1.27 0.86 1.63 1.55 0.86   
 
Data for calculating Cronbach's alpha - Utilizing data outside and within their boundaries 
Number of items 6 
Sum of the Item variances 7.84 
Variances of total scores 19.39 





Table 5: Calculation of Cronbach’s Alpha: “making effective use of new resources” 
Interview 
Making effective use of new resources 
Total variances 
Statement 
1 2 3 4 5 
1 4 2 4 5 3 18 
2 3 4 4 4 2 17 
3 4 4 4 4 4 20 
4 3 3 4 2 2 14 
5 2 1 4 2 4 13 
6 4 5 5 4 4 22 
7 4 5 5 5 4 23 
Variances 0.53 1.96 0.20 1.35 0.78   
 
Data for calculating Cronbach's alpha - Making effective use of new resources 
Number of items 5 
Sum of the Item variances 4.82 





Table 6: Calculation of Cronbach’s Alpha: “designing responsible processes and organizations” 
Cronbach's alpha 0.765 
Interview 
Designing responsible processes and organizations 
Total variances 
Statement 
1 2 3 4 5 
1 3 5 4 5 5 22 
2 5 5 4 4 4 22 
3 4 4 4 4 4 20 
4 2 2 4 3 4 15 
5 5 5 4 5 5 24 
6 4 4 4 4 3 19 
7 4 4 5 4 3 20 
Variances 0.98 0.98 0.12 0.41 0.57   
 
Data for calculating Cronbach's alpha 
Number of items 5 
Sum of the Item variances 3.06 
Variances of total scores 7.06 





Table 7: Calculation of Cronbach’s Alpha: “24/7 accessibility through virtual channels”  
Interview 
24/7 accessibility through virtual channels 
Total variances 
Statement 
1 2 3 4 5 
1 4 5 5 4 4 22 
2 4 4 4 4 4 20 
3 3 4 4 3 4 18 
4 2 4 4 2 5 17 
5 5 5 5 4 5 24 
6 3 4 4 4 3 18 
7 4 4 5 3 4 20 
Variances 0.82 0.20 0.24 0.53 0.41   
 
Data for calculating Cronbach's alpha 
Number of items 5 
Sum of the Item variances 2.20 
Variances of total scores 5.27 






Table 8: Calculation of Cronbach’s Alpha: “effective knowledge management” 
Interview 
Effective knowledge management 
Total variances 
Statement 
1 2 3 4 
1 5 4 2 4 15 
2 5 2 3 5 15 
3 2 3 3 4 12 
4 1 2 1 3 7 
5 3 1 1 2 7 
6 4 3 3 3 13 
7 4 3 4 3 14 
Variances 1.96 0.82 1.10 0.82   
 
Data for calculating Cronbach's alpha 
Number of items 4 
Sum of the Item variances 4.69 
Variances of total scores 10.41 





Table 9: Calculation of Cronbach’s Alpha: “dealing with challenges related to ownership, responsibility, roles, and 
power” 
Interview 
Dealing with challenges related to 




1 2 3 
1 4 5 4 13 
2 5 3 4 12 
3 4 4 4 12 
4 4 2 3 9 
5 3 1 2 6 
6 4 4 4 12 
7 4 5 3 12 
Variances 0.29 1.96 0.53   
 
Data for calculating Cronbach's alpha 
Number of items 3 
Sum of the Item variances 2.78 
Variances of total scores 5.27 





Table 10: Calculation of Cronbach’s Alpha: “navigating the terrain of turbulent markets, complexity and 
uncertainty” 
Interview 
Navigating the terrain of turbulent 




1 2 3 
1 4 4 4 12 
2 4 4 4 12 
3 4 4 4 12 
4 3 4 4 11 
5 3 2 4 9 
6 4 4 4 12 
7 5 4 5 14 
Variances 0.41 0.49 0.12   
 
Data for calculating Cronbach's alpha 
Number of items 3 
Sum of the Item variances 1.02 
Variances of total scores 1.92 




Table 11: Calculation of Cronbach’s Alpha: “utilizing data outside and within their boundaries” 
Interview 




1 2 3 4 5 6 7 
1 3 4 3 4 4 3 3 24 
2 5 5 5 2 5 4 4 30 
3 3 4 5 4 4 4 4 28 
4 2 4 1 3 2 2 4 18 
5 1 4 4 2 3 2 4 20 
6 3 3 4 4 4 4 3 25 
7 4 4 4 5 4 4 3 28 
Variances 1.43 0.29 1.63 1.10 0.78 0.78 0.24   
 
Data for calculating Cronbach's alpha 
Number of items   7 
Sum of the Item variances 6.24 
Variances of total scores 16.78 





Table 12: Calculation of Cronbach’s Alpha: “utilizing data outside and within their boundaries” 
Interview 
Dealing with greater cultural and generational 
diversity among workers 
Total variances 
Statement 
1 2 3 4 
1 1 3 3 4 11 
2 4 4 4 4 16 
3 5 5 5 4 19 
4 2 3 4 2 11 
5 2 5 5 5 17 
6 3 3 3 3 12 
7 4 4 4 4 16 
Variances 1.71 0.69 0.57 0.78   
 
Data for calculating Cronbach's alpha 
Number of items 4 
Sum of the Item variances 3.76 
Variances of total scores 8.82 
Cronbach's alpha 0.765 
 
Finally, the evaluation questions and the corresponding scores are presented in Table 13. 


















1 2 3 4 5 6 7 
1 
The assessment 
instrument has a 
clear structure 
5 5 5 4 5 4 5 4.7 
2 
The questions are 
clearly formulated 
3 5 4 5 5 3 4 4.1 
3 
The results of the 
assessment 
instrument are useful 






The qualitative study was conducted using MAXQDA 20204, a software tool for qualitative research 
methods. In this section the qualitative part is described in which the coding process is discussed in 
more detail. Before the coding process has started, a structured codebook has been drawn up, the 
basic principles are described in Table 14. 
Table 14: Maintained coding principles 
Coding principle  
There must be a structure per EAC 
It must be possible to assess whether the respondent is replying positive or negative 
The structure must provide the opportunity for deepening 
 
Table 15 shows an overview of the codes used during the first step of the coding process.  The 
codebook contains both the substantive components and the intake and evaluation components. 
Because of this, the whole assessment instrument is covered. 
  
 
1 Please consult https://www.maxqda.com/ for additional information about MAXQDA 2020 
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Table 14: Maintained codes (first coding run) 







● Utilizing data outside and within their boundaries No periodic evaluation takes place 
● Utilizing data outside and within their boundaries Resources do not enable effective data utilization practices 
● Utilizing data outside and within their boundaries Resources enable effective data utilization practices 
● Utilizing data outside and within their boundaries Periodic evaluation takes place 
● Utilizing data outside and within their boundaries Data is not essential when it comes to decision making 
● Utilizing data outside and within their boundaries Data is not managed and tracked 
● Utilizing data outside and within their boundaries Improvements and technologies are not adopted 
● Utilizing data outside and within their boundaries External developments are not followed 
● Utilizing data outside and within their boundaries Data is managed and tracked 
● Utilizing data outside and within their boundaries Improvements and technologies are adopted 
● Utilizing data outside and within their boundaries External developments are followed 
● Utilizing data outside and within their boundaries Data is essential when it comes to decision making 
● Organizational adaptability and innovation Designing interesting and meaningful work 
● Organizational adaptability and innovation Evaluating how work is experienced 
● Organizational adaptability and innovation Employees are not empowered 
● Organizational adaptability and innovation Focus on standardization and compliance 
● Organizational adaptability and innovation Process design decisions are reviewed 
● Organizational adaptability and innovation Resources do not enable adaptability and innovation 
● Organizational adaptability and innovation Organizational adaptability developments are followed 
● Organizational adaptability and innovation Process design decisions are not reviewed 
● Organizational adaptability and innovation Resources enable adaptability and innovation 
● Organizational adaptability and innovation Organizational adaptability developments are not followed 
● Organizational adaptability and innovation Employees are empowered 
● Organizational adaptability and innovation No focus on standardization and compliance 
● Organizational adaptability and innovation Not designing interesting and meaningful work 
● Organizational adaptability and innovation Not evaluating how work is experienced 
● Navigating the terrain of turbulent markets, complexity and ... Resources enable navigating turbulent markets 
● Navigating the terrain of turbulent markets, complexity and ... Existing partnerships are evaluated 
● Navigating the terrain of turbulent markets, complexity and ... Taking into account economic and non-economic objectives 
● Navigating the terrain of turbulent markets, complexity and ... Not taking into account economic and non-economic objectives 
● Navigating the terrain of turbulent markets, complexity and ... Existing partnerships are not evaluated 
● Navigating the terrain of turbulent markets, complexity and ... Resources do not enable navigating turbulent markets 
● Making effective use of new resources Looking at how new data resources can be used 
● Making effective use of new resources Data architecture is critically examined and reviewed 
● Making effective use of new resources New data resources are used 
● Making effective use of new resources Resources enable effective use of new data resources 
● Making effective use of new resources New data resources are not used 
● Making effective use of new resources Resources do not enable effective use of new data resources 
● Making effective use of new resources Data architecture is not critically examined and reviewed 
● Making effective use of new resources Not looking at how new data resources can be used 
● Making effective use of new resources Not focussing on execution, evaluation and revision of strategy 
● Making effective use of new resources Focussing on execution, evaluation and revision of strategy 
● Intake Process oriented 
● Intake System oriented 
● Intake Both business and IT oriented 
● Intake Familiar with EA 
● Intake Both system and process oriented 
● Intake Fairly familiar with EA 
● Intake Business oriented 
● Evaluation Results are useful 
● Evaluation Instrument has a clear structure 
● Evaluation Statements are clearly formulated 
● Evaluation Statements are not clearly formulated 
● Effective Knowledge Management No clear Knowledge Management strategy 
● Effective Knowledge Management Developments are not followed 
● Effective Knowledge Management Resources enable effective Knowledge Management 
● Effective Knowledge Management Management is promoting a Knowledge Management culture 
● Effective Knowledge Management Resources do not enable effective Knowledge Management 
● Effective Knowledge Management Management is not promoting a Knowledge Management culture 
● Effective Knowledge Management Clear Knowledge Management strategy 
● Effective Knowledge Management Developments are followed 
● Designing responsible processes and organizations Sustainability as main objective 
● Designing responsible processes and organizations External developments are followed 
● Designing responsible processes and organizations Resources enable a sustainable organization 
● Designing responsible processes and organizations External aspects are considered 
● Designing responsible processes and organizations Flexible processes and systems 
● Designing responsible processes and organizations No presence of flexible processes and systems 
● Designing responsible processes and organizations External aspects are not considered 
● Designing responsible processes and organizations Sustainability not as main objective 
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● Designing responsible processes and organizations External developments are not followed 
● Designing responsible processes and organizations Resources do not enable a sustainable organization 
● Dealing with greater cultural and generational diversity Resources enable dealing with greater diversity 
● Dealing with greater cultural and generational diversity Heterogeneity is taking a prominent place 
● Dealing with greater cultural and generational diversity Cultural and generational developments are followed 
● Dealing with greater cultural and generational diversity Heterogeneity is considered 
● Dealing with greater cultural and generational diversity Heterogeneity is not considered 
● Dealing with greater cultural and generational diversity Cultural and generational developments are not followed 
● Dealing with greater cultural and generational diversity Heterogeneity is not taking a prominent place 
● Dealing with greater cultural and generational diversity Resources do not enable dealing with greater diversity 
● Dealing with challenges related to ownership, responsibility ... Initiatives for exercising stakeholder influence 
● Dealing with challenges related to ownership, responsibility ... Stakeholders are monitored 
● Dealing with challenges related to ownership, responsibility ... Resources enable dealing with challenges 
● Dealing with challenges related to ownership, responsibility ... Stakeholders are not monitored 
● Dealing with challenges related to ownership, responsibility ... Resources do not enable dealing with challenges 
● Dealing with challenges related to ownership, responsibility ... No initiatives for exercising stakeholder influence 
● Assessment Positive 
● Assessment Negative 
● 24/7 accessibility through virtual channels Resources enable accessibility 
● 24/7 accessibility through virtual channels Accessibility is improved 
● 24/7 accessibility through virtual channels Technological developments are followed 
● 24/7 accessibility through virtual channels Organization is experienced as accessible 
● 24/7 accessibility through virtual channels Accessibility is reviewed 
● 24/7 accessibility through virtual channels Organization is not experienced as accessible 
● 24/7 accessibility through virtual channels Accessibility is not reviewed 
● 24/7 accessibility through virtual channels Resources do not enable accessibility 
● 24/7 accessibility through virtual channels Technological developments are not followed 
● 24/7 accessibility through virtual channels Accessibility is not improved 
●   Assessment 
●   Designing responsible processes and organizations 
●   Dealing with challenges related to ownership, responsibility 
●   Navigating the terrain of turbulent markets, complexity and 
●   Organizational adaptability and innovation 
●   Dealing with greater cultural and generational diversity 
●   Utilizing data outside and within their boundaries 
●   Making effective use of new resources 
●   Intake 
●   24/7 accessibility through virtual channels 
●   Effective Knowledge Management 
 
An overview of the encoding process and how it has progressed can be found in Figure 11. Due to 
confidentiality aspects, the transcript has been made illegible. 
 
Figure 11: Coding process in MAXQDA 2020 
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The codebook has been applied to all 7 interviews and the results can be consulted in Figure 12. 
Because no deepening is made in this step, all circles have the same size when they are placed against 
each other. After all, the same number of statements were discussed in every interview. 
 
Figure 12: Qualitative results after the first coding step (column view) 
The size of the circle describes how often encoding is done within a certain EAC. Since the EAC: 
“organizational adaptability and innovation” contains the most statements, the circles are the largest 
here. It is also possible to look at the presence of a code per row, the results of which are shown in 
Figure 13. It emerges that there are no deviations per interview. So, the same amount of coding is 
applied everywhere, and that is correct since all EACs have been treated in every interview. 
 
Figure 13: Qualitative results after the first coding step (row view) 
The deepening, or the discussion with the respondent, will only be clarified in the third step of the 
coding process.  
The next step is to clarify whether the respondent is positive or negative about a certain statement. 
The following process was used for this. The EAC “utilizing data outside and within their boundaries” 
is taken as an example. For each subcode, it was examined whether the subcode contributes to a 
positive or negative assessment. The green subcodes have been added to the subcode “positive” and 





Figure 14: Process for determining positive or negative reactions 
This process provides insight into the extent to which a participant is positive or negative about a 
certain dimension. The results of this can be consulted in Figure 15. 
 
Figure 15: Overview of positive and negative reactions per EAC 
It is striking that the EACs: “utilizing data outside and within their boundaries” and “effective 
Knowledge Management” are mostly perceived as negative. The EACs: “24/7 accessibility through 
virtual channels” and “organizational adaptability and innovation” show a more positive response. 
To give more depth to the encoding process, a third encoding step has been used. By means of a 
second coding run, it was possible to find out not only that the participant is negative about a certain 
EAC, but also why. This deepening was achieved by looking at the reasons given by participants for a 
























●   Assessment 0 
●   Intake 7 
● Intake Business oriented 2 
● Intake Both business and IT oriented 5 
● Intake Both system and process oriented 3 
● Intake Familiar with EA 4 
● Intake Fairly familiar with EA 3 
● Intake Process oriented 3 
● Intake System oriented 1 
● Assessment Positive 209 
● Assessment Negative 110 
●   Effective Knowledge Management 7 
●   24/7 accessibility through virtual channels 7 
●   Utilizing data outside and within their boundaries 7 
●   Making effective use of new resources 7 
●   Designing responsible processes and organizations 7 
●   Dealing with challenges related to ownership, responsibility … 7 
●   Navigating the terrain of turbulent markets, complexity and ... 7 
●   Organizational adaptability and innovation 7 
●   Dealing with greater cultural and generational diversity 7 
● 24/7 accessibility through virtual channels Accessibility is not improved 0 
● 24/7 accessibility through virtual channels Organization is experienced as accessible 4 
● 24/7 accessibility through virtual channels Organization is not experienced as accessible 3 
● 24/7 accessibility through virtual channels Accessibility is improved 7 
● 24/7 accessibility through virtual channels Technological developments are followed 7 
● 24/7 accessibility through virtual channels Technological developments are not followed 0 
● 24/7 accessibility through virtual channels Accessibility is reviewed 4 
● 24/7 accessibility through virtual channels Accessibility is not reviewed 3 
● 24/7 accessibility through virtual channels Resources enable accessibility 7 
● 24/7 accessibility through virtual channels Resources do not enable accessibility 0 
● Accessibility is improved Adoption of new technologies 7 
● Accessibility is not reviewed No follow up, not thinking from customer perspective 2 
● Accessibility is reviewed From a customer perspective 3 
● Accessibility is reviewed Room for improvement 1 
● Clear Knowledge Management strategy Availability of knowledge sharing platforms 1 
● Cultural and generational developments are followed Diversity board 3 
● Cultural and generational developments are not followed No participation from teams 1 
● Data architecture is critically examined and reviewed Is done by departments 2 
● Data architecture is critically examined and reviewed Slow establishment of business value 1 
● Data is essential when it comes to decision making Fact based and data driven 1 
● Data is essential when it comes to decision making Is actively used 2 
● Data is managed and tracked Varies by domain 1 
● Data is managed and tracked Structuring data actively 2 
● Data is managed and tracked Slow establishment of business value 1 
● Data is not essential when it comes to decision making Not accessible, shortage of effective data 2 
● Data is not essential when it comes to decision making No focus, wrong focus 2 
● Data is not managed and tracked Insufficient data lineage and structure 3 
● Dealing with challenges related to ownership, responsibility … Initiatives for exercising stakeholder influence 6 
● Dealing with challenges related to ownership, responsibility … No initiatives for exercising stakeholder influence 1 
● Dealing with challenges related to ownership, responsibility … Stakeholders are monitored 4 
● Dealing with challenges related to ownership, responsibility … Stakeholders are not monitored 3 
● Dealing with challenges related to ownership, responsibility … Resources enable dealing with challenges 4 
● Dealing with challenges related to ownership, responsibility … Resources do not enable dealing with challenges 3 
● Dealing with greater cultural and generational diversity Heterogeneity is considered 3 
● Dealing with greater cultural and generational diversity Heterogeneity is not considered 3 
● Dealing with greater cultural and generational diversity Heterogeneity is taking a prominent place 5 
● Dealing with greater cultural and generational diversity Heterogeneity is not taking a prominent place 3 
● Dealing with greater cultural and generational diversity Cultural and generational developments are followed 5 
● Dealing with greater cultural and generational diversity Cultural and generational developments are not followed 2 
● Dealing with greater cultural and generational diversity Resources enable dealing with greater diversity 5 
● Dealing with greater cultural and generational diversity Resources do not enable dealing with greater diversity 2 
● Designing interesting and meaningful work Reduce administrative burden, more interesting and meaningful 6 
● Designing responsible processes and organizations Flexible processes and systems 5 
● Designing responsible processes and organizations No presence of flexible processes and systems 2 
● Designing responsible processes and organizations External aspects are considered 6 
● Designing responsible processes and organizations External aspects are not considered 1 
● Designing responsible processes and organizations Sustainability as main objective 7 
● Designing responsible processes and organizations Sustainability not as main objective 0 
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● Designing responsible processes and organizations External developments are followed 7 
● Designing responsible processes and organizations External developments are not followed 0 
● Designing responsible processes and organizations Resources enable a sustainable organization 7 
● Designing responsible processes and organizations Resources do not enable a sustainable organization 0 
● Developments are not followed Not focussing on knowledge retention, slow adoption 5 
● Effective Knowledge Management Management is promoting a Knowledge Management culture 4 
● Effective Knowledge Management Management is not promoting a Knowledge Management culture 4 
● Effective Knowledge Management Clear Knowledge Management strategy 1 
● Effective Knowledge Management No clear Knowledge Management strategy 5 
● Effective Knowledge Management Developments are followed 1 
● Effective Knowledge Management Developments are not followed 6 
● Effective Knowledge Management Resources enable effective Knowledge Management 4 
● Effective Knowledge Management Resources do not enable effective Knowledge Management 3 
● Employees are empowered Teams are empowered, new Tribe structure 2 
● Employees are not empowered Top-down management, fear, control culture 4 
● Employees are not empowered Adoption phase, not yet 1 
● Evaluating how work is experienced Engagement scan 5 
● Evaluation Instrument has a clear structure 7 
● Evaluation Statements are clearly formulated 5 
● Evaluation Statements are not clearly formulated 2 
● Evaluation Results are useful 7 
● Existing partnerships are evaluated Contractually recorded, PDCA cycle available 5 
● Existing partnerships are not evaluated No PDCA cycle 1 
● External aspects are considered Customer focus 4 
● External aspects are not considered Decisions without putting yourself in the customer 1 
● External developments are followed Actively followed by architects 2 
● External developments are followed Departments are doing their job, but slow sometimes 3 
● External developments are not followed Implementation issues 1 
● External developments are not followed Not at the right level 1 
● Flexible processes and systems Able to act fast 4 
● Focus on standardization and compliance Despite legacy problems, it is taken into account 1 
● Focus on standardization and compliance Standardize, automate 4 
● Focussing on execution, evaluation and revision of strategy Customer focus 1 
● Focussing on execution, evaluation and revision of strategy PDCA in place 3 
● Heterogeneity is considered As much as possible 3 
● Heterogeneity is not considered No choice, no options, needs more attention 3 
● Heterogeneity is not taking a prominent place Pragmatic 2 
● Heterogeneity is taking a prominent place Awareness 4 
● Improvements and technologies are adopted Adoption phase, data enterprise lake, analytics platform 3 
● Improvements and technologies are not adopted Data quality issues, legacy 1 
● Improvements and technologies are not adopted Long-term approval process, complexity due to GDPR 2 
● Initiatives for exercising stakeholder influence Adopted by teams, both an internal and external focus 6 
● Looking at how new data resources can be used Due to laws and regulations 1 
● Looking at how new data resources can be used Data & analytics group 3 
● Making effective use of new resources Focussing on execution, evaluation and revision of strategy 4 
● Making effective use of new resources Not focussing on execution, evaluation and revision of strategy 3 
● Making effective use of new resources New data resources are used 4 
● Making effective use of new resources New data resources are not used 3 
● Making effective use of new resources Looking at how new data resources can be used 7 
● Making effective use of new resources Not looking at how new data resources can be used 0 
● Making effective use of new resources Data architecture is critically examined and reviewed 6 
● Making effective use of new resources Data architecture is not critically examined and reviewed 1 
● Making effective use of new resources Resources enable effective use of new data resources 4 
● Making effective use of new resources Resources do not enable effective use of new data resources 3 
● Management is not promoting a Knowledge Management culture Not focussing on knowledge retention, not a clear vision 2 
● Management is not promoting a Knowledge Management culture Implicit 2 
● Management is not promoting a Knowledge Management culture Management is promoting, but results are not visible 2 
● Management is promoting a Knowledge Management culture Management is accessible and facilitating 1 
● Management is promoting a Knowledge Management culture Actively promoted by the management 0 
● Navigating the terrain of turbulent markets, complexity and ... Taking into account economic and non-economic objectives 5 
● Navigating the terrain of turbulent markets, complexity and ... Not taking into account economic and non-economic objectives 2 
● Navigating the terrain of turbulent markets, complexity and ... Existing partnerships are evaluated 6 
● Navigating the terrain of turbulent markets, complexity and ... Existing partnerships are not evaluated 1 
● Navigating the terrain of turbulent markets, complexity and ... Resources enable navigating turbulent markets 7 
● Navigating the terrain of turbulent markets, complexity and ... Resources do not enable navigating turbulent markets 0 
● New data resources are not used Do not think beyond the chain 1 
● New data resources are not used Not making active use of new data 2 
● New data resources are used Enterprise data lake 1 
● New data resources are used Unlocking and combining data, creating new business opportunities 2 
● No clear Knowledge Management strategy Too complex, hard to find information, no clear vision 2 
● No focus on standardization and compliance Not the right focus 2 
● No initiatives for exercising stakeholder influence Not enough 1 
● No periodic evaluation takes place No periodic review, no focus, no PDCA 3 
● No periodic evaluation takes place Hard to find useful data 2 
● No presence of flexible processes and systems Slow 1 
● No presence of flexible processes and systems Only if major issues occur 1 
● Not designing interesting and meaningful work Need for more creative employees 1 
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● Not designing interesting and meaningful work Focus only on downsizing 1 
● Not evaluating how work is experienced Engagement scan is present, but no follow-up actions 2 
● Not focussing on execution, evaluation and revision of strategy Due to complexity 1 
● Not focussing on execution, evaluation and revision of strategy PDCA in place but still focussing on operational issues 2 
● Not taking into account economic and non-economic objectives Too slow 1 
● Organization is experienced as accessible Channel dependent 3 
● Organization is not experienced as accessible Complexity due to CDD 1 
● Organization is not experienced as accessible Because of the organizational structure 2 
● Organizational adaptability and innovation Employees are empowered 2 
● Organizational adaptability and innovation Employees are not empowered 5 
● Organizational adaptability and innovation Designing interesting and meaningful work 6 
● Organizational adaptability and innovation Not designing interesting and meaningful work 1 
● Organizational adaptability and innovation Focus on standardization and compliance 5 
● Organizational adaptability and innovation No focus on standardization and compliance 2 
● Organizational adaptability and innovation Organizational adaptability developments are followed 4 
● Organizational adaptability and innovation Organizational adaptability developments are not followed 3 
● Organizational adaptability and innovation Evaluating how work is experienced 5 
● Organizational adaptability and innovation Not evaluating how work is experienced 2 
● Organizational adaptability and innovation Process design decisions are reviewed 4 
● Organizational adaptability and innovation Process design decisions are not reviewed 3 
● Organizational adaptability and innovation Resources enable adaptability and innovation 3 
● Organizational adaptability and innovation Resources do not enable adaptability and innovation 4 
● Organizational adaptability developments are followed Teams track developments 2 
● Organizational adaptability developments are not followed Not on team level 1 
● Periodic evaluation takes place Data Management 1 
● Process design decisions are not reviewed No PDCA cycle 2 
● Process design decisions are reviewed Operational reports, first line, second line monitoring 4 
● Resources do not enable a sustainable organization Reorganization 1 
● Resources do not enable a sustainable organization Ethical questions 1 
● Resources do not enable accessibility Adoption new systems is slow 1 
● Resources do not enable adaptability and innovation Need to become more agile 1 
● Resources do not enable adaptability and innovation No time 1 
● Resources do not enable adaptability and innovation Adoption phase 1 
● Resources do not enable dealing with challenges Too modest 1 
● Resources do not enable dealing with challenges Lack of flexibility 1 
● Resources do not enable dealing with greater diversity Infrastructure related issues 2 
● Resources do not enable effective data utilization practices Not accessible to use 3 
● Resources do not enable effective Knowledge Management No clear focus 2 
● Resources do not enable effective Knowledge Management Focus on downsizing staff, but not on knowledge retention 1 
● Resources do not enable effective use of new data resources Not accessible due to complexity and GDPR and data quality 3 
● Resources enable a sustainable organization Sustainability with pride 0 
● Resources enable a sustainable organization Flexible resources 4 
● Resources enable accessibility New technologies 3 
● Resources enable accessibility Systems 3 
● Resources enable accessibility Open market 1 
● Resources enable dealing with challenges Enabling innovation 1 
● Resources enable dealing with challenges Resources in place such as CES 1 
● Resources enable dealing with challenges Better than competitors, strong customer focus 1 
● Resources enable dealing with greater diversity Being able to act purposefully 3 
● Resources enable effective data utilization practices Are not fully utilized 3 
● Resources enable effective Knowledge Management Presence of resources and encouragement from management 2 
● Resources enable effective use of new data resources Data can help us to measure, ethically responsible 2 
● Resources enable navigating turbulent markets Teams are facilitated 2 
● Resources enable navigating turbulent markets Resources are in place, speed stays important 2 
● Resources enable navigating turbulent markets Acting quickly is possible if necessary 3 
● Stakeholders are monitored Customer Effort Score (CES), marketing 4 
● Stakeholders are not monitored Too little cooperation with stakeholders 1 
● Stakeholders are not monitored Slow adoption of new resources 2 
● Sustainability as main objective Clear vision but proactivity is sometimes lacking 4 
● Sustainability as main objective Sustainable policy 3 
● Taking into account economic and non-economic objectives Looking for right partnerships, long term relations 4 
● Technological developments are followed Standard monitoring cycle 3 
● Utilizing data outside and within their boundaries Data is essential when it comes to decision making 3 
● Utilizing data outside and within their boundaries Improvements and technologies are adopted 4 
● Utilizing data outside and within their boundaries Data is managed and tracked 4 
● Utilizing data outside and within their boundaries External developments are followed 4 
● Utilizing data outside and within their boundaries Data is not essential when it comes to decision making 4 
● Utilizing data outside and within their boundaries Improvements and technologies are not adopted 3 
● Utilizing data outside and within their boundaries Data is not managed and tracked 3 
● Utilizing data outside and within their boundaries External developments are not followed 3 
● Utilizing data outside and within their boundaries Periodic evaluation takes place 3 
● Utilizing data outside and within their boundaries No periodic evaluation takes place 4 
● Utilizing data outside and within their boundaries Resources enable effective data utilization practices 3 
● Utilizing data outside and within their boundaries Resources do not enable effective data utilization practices 4 
●   Evaluation 7 
●   COVID-19 19 
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Based on these results, a visualization can be made of the coding frequency per row (Figure 16) and 
per column, (Figure 17). 
 
Figure 16: Overview of positive and negative reactions per EAC 
 
 
Figure 17: Overview of positive and negative reactions per EAC 
Finally, a complete overview of codes per interview has been included, which can be consulted in 





















Figure 21: Coding overview: “dealing with challenges related to ownership, responsibility and power and 
navigating the terrain of turbulent markets, complexity and uncertainty” 
 
 










Appendix O: Evaluation log 
 
This Appendix contains the logs required for the evaluation phase. Table 1 provides an overview with 
details per interview. The response (expressed in words) was examined specifically for each 
participant. This makes it possible to calculate an average response over the two groups (architects 
versus development teams) and to see how much time an interview took on average. Finally, MAXQDA 
2020 has been used to evaluate how often statements are labeled as unclear. These results can be 


































































































































































































Utilizing data outside and within their boundaries 237 832 352 240 489 1597 296 4043 1893 947 2150 430 578 
Making effective use of new resources 60 374 117 191 611 547 228 2128 775 388 1353 271 304 
Designing responsible processes and organizations 253 228 129 136 433 674 336 2189 1010 505 1179 236 313 
24/7 accessibility through virtual channels 97 241 237 194 156 686 220 1831 906 453 925 185 262 
Effective Knowledge Management 302 242 160 162 1005 463 244 2578 707 354 1871 375 368 
Dealing with challenges related to ownership, 
responsibility, roles, and power 
180 170 204 61 127 557 250 1549 807 404 742 149 221 
Navigating the terrain of turbulent markets, 
complexity and uncertainty 
24 129 147 36 115 453 62 966 515 258 904 181 138 
Organizational adaptability and innovation 60 161 208 70 678 245 530 1952 775 388 1177 236 279 
Dealing with greater cultural and generational 
diversity among workers 
488 123 96 248 137 112 178 1382 290 145 1092 219 198 
Total words 1701 2500 1650 1338 3751 5334 2344 18618 7678 3839 11393 2279 2660 
Interview time in minutes 
 
50 55 38 41 51 79 40 354 119 59.5 235 47 50.6 
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Intake 18 3 21 86 14 100 
Utilizing data outside and within their boundaries 39 3 42 93 7 100 
Making effective use of new resources 32 3 35 91 9 100 
Designing responsible processes and organizations 30 5 35 86 14 100 
24/7 accessibility through virtual channels 33 2 35 94 6 100 
Effective Knowledge Management 25 3 28 89 11 100 
Dealing with challenges related to ownership, responsibility, roles, and 
power 
15 6 21 71 29 100 
Navigating the terrain of turbulent markets, complexity and uncertainty 14 7 21 67 33 100 
Organizational adaptability and innovation 40 9 49 82 18 100 
Dealing with greater cultural and generational diversity among workers 23 5 28 82 18 100 
Total/average 269 46 315 84 23  
 
